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Engineer’s Report 

Executive Summary 

This Engineer’s Report provides information about the Jacques Gulch Restoration Project (Proj¬ 
ect) and project site. It describes why the Project is being undertaken, its goals and objectives, 
how conceptual alternatives were identified and evaluated, and the final project alternatives lead¬ 
ing to the recommended project. The Project fulfills an obligation of the Santa Clara Valley Water 
District (District) under a Consent Decree 1 agreed to by the District, other responsible parties, 
and state and federal agencies with natural resource trustee responsibilities (Trustee agencies). 
The District is acting on behalf of itself and other parties to the decree. 

The Project is located in Santa Clara County, at Almaden Quicksilver County Park (Park). It has 
two primary aims: to remove or cap visible calcine 2 that has migrated down slope into Jacques 
Gulch and to restore the creek and adjacent lands by reestablishing the creek channel and 
restoring a riparian habitat similar to what once existed in the disturbed area. The Project is on 
two sites, separated by about 550 feet of an unaffected reach of Jacques Gulch. Site A, at the 
intersection of Alamitos Road and Hicks Road, extends 650 feet upstream from Almaden Reser¬ 
voir and covers a work area of approximately 2.1 acres. Site B is on an unnamed tributary to 
Jacques Gulch located approximately 1,200 feet upstream from Alamitos Road. Site B extends 
approximately 1,400 feet up this tributary and covers a work area of approximately 1.9 acres. 
The project area drains to Almaden Reservoir through an existing culvert under Alamitos Road. 
The project sites are on Park land, except a portion of Site A, which is on District land. Land use 
surrounding the project is open space; there is little private land in close proximity to the Project. 

Alternative ways of achieving the Project’s objectives were identified and evaluated. These alter¬ 
natives reflect the specific requirements of the Consent Decree, site conditions, and project objec¬ 
tives. They were based on discussions among District staff, a consultant team engaged by the 
District, and representatives of the Trustee agencies. The Almaden Quicksilver Restoration Plan 
and Environmental Assessment (Restoration Plan), prepared by the Trustees agencies, speci¬ 
fies goals and objectives for the projects identified in the plan. A Favored Approach to the Jacques 
Gulch restoration was identified in the plan. The Recommended Project in this Engineer’s 
Report meets the objectives of the Favored Approach. 

Design elements in the Project address a number of specific needs: to remove visible calcine; to 
restore physical processes and riparian habitat; to construct an energy dissipater in Almaden 
Reservoir at the Jacques Gulch culvert outfall; to address an embankment erosion problem on 
Hicks Road; and to replace the existing culvert under Alamitos Road with an 84-inch RCP. Con¬ 
sideration was given as well to construction of a temporary sediment basin in lower Site A. 

The Engineer’s Report leads to a Recommended Project that will remove visible calcine and 
transport it to an existing consolidation site in the Park; establish the creek channel in a stable 
alignment, including installation of in-stream and bank protection; excavate, repair, and protect 
eroding banks; construct a temporary sediment basin; plant native plants along the creek cor¬ 
ridor; install a new culvert under Alamitos Road with an energy dissipater at its outfall; and install 
bank protection on both sides of Alamitos Road near the culvert. The total preliminary opinion of 
the cost of the Recommended Project is $4.9 million, including construction, post-construction 
monitoring, engineering, and construction administration. 


A Consent Decree is a judicial order that resolves one or more issues in a case. It is negotiated by and agreed to by 
the parties to the case, under the supervision of the presiding judge. Once finalized and approved by the judge, it 
has the force of a court order. 

2 

Calcine is residual waste rock left after treatment of an ore with high temperature. In mercury processing, calcina¬ 
tion of the mercury-bearing ore cinnabar involves heating the ore to a temperature sufficient to release mercury vapor, 
which is then collected. 
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Chapter 1. introduction 

1.1 Purpose of this Project 

The purpose of the Jacques Gulch Restoration Project (Project) is to reduce mercury loading to 
the Guadalupe River watershed. This is to be done through removal and/or capping of calcine 
found at two sites in Jacques Gulch, upstream of Almaden Reservoir. Calcine is the waste mate¬ 
rial left after processing the mercury-bearing ore cinnabar. Calcine left from historic ore process¬ 
ing on Mine Hill has migrated down slope into Jacques Gulch. The regional location of the project 
is shown in Figure 1-1. The project site is located in southern Santa Clara County above Almaden 
Reservoir, in the headwaters of Alamitos Creek, which is a tributary to Guadalupe River. 

Jacques Gulch drains about 1.4 square miles bounded by Mine Hill to the northeast, Jacques Ridge 
to the northwest, and Bald Mountain to the southwest. The area receives an average of about 
34 inches of rain per year. The Jacques Gulch drainage is immediately upstream of Almaden 
Reservoir, which it enters via a culvert under Alamitos Road at Hicks Road. Two separate areas 
were identified for restoration and enhancement. These are shown in Figure 1-2. Site A, in the 
lower part of the Jacques Gulch drainage, extends from Alamitos Road west (upstream) for 
approximately 650 feet near the north side of Hicks Road. It varies in width from approximately 
85 to 140 feet, with the wider area at the eastern or downstream portion of the site. Site B is a 
steep narrow drainage on an unnamed tributary on the southwest side of Mine Hill. It is approxi¬ 
mately 1,400 feet long and varies between in width from 35 to 85 feet, with the broader area in 
the lower reach of the site, near where it joins the main stem of Jacques Gulch. The two sites 
are separated by a densely vegetated 550-foot reach of the Jacques Gulch main stem. This inter¬ 
vening reach is not part of the restoration project. Figure 1-2 shows the project limits at each 
site. The area of disturbance at Site A will cover 2.1 acres and at Site B 1.9 acres. 

The visible calcine in the two sites is to be removed. Drawings showing the extent of the calcine 
at Sites A and B are found in Appendix A. It will be consolidated and capped at an approved site 
in the Park, where calcine from other areas in the Park have been consolidated and capped pre¬ 
viously. Figure 1-3 shows the project sites in relation to the community of New Almaden, poten¬ 
tial calcine haul routes, and the calcine consolidation area. Entrances to the Park are at Hicks 
and Wood Roads and at Hacienda Furnace Yard, near New Almaden. Following excavation and 
removal of the calcine, the project sites will be graded to create a geomorphically stable channel, 
and the land prepared for habitat restoration. The creek channel will be reestablished and stabi¬ 
lized, and native vegetation will be reestablished to create new riparian habitat. 

1.2 Structure of this Report 

The Santa Clara Valley Water District (District) has prepared this Engineer’s Report for the Jacques 
Gulch Restoration Project in accordance with Section 10 of the District Act, which requires such 
a report for projects undertaken by the District. This report includes 

• Chapter 1. General background information, defining the problems to be solved, describing 
the project, identifying goals and objectives, and noting permits required 

• Chapter 2. Information on projects, programs, and regulations pertinent to the project 

• Chapter 3. Background on site conditions, including geomorphology, hydrology, hydraulics, 
groundwater, soils, plants and animals, land use, and cultural resources 

• Chapter 4. Discussion of the process used to identify and evaluate conceptual site alter¬ 
natives for meeting project goals and objectives 
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• Chapter 5. Evaluation of alternatives, information of costs and construction difficulties, 
and recommendation of the final project 

1.3 Background 

Almaden Quicksilver County Park covers 3,147 acres on Los Capitancillos Ridge in the north¬ 
eastern Santa Cruz Mountains. The Park is located approximately 12 miles south of downtown 
San Jose. From about 1845 to the 1970s, mining and processing cinnabar were conducted on 
land now within the Park. The central mining and processing area was atop Mine Hill. Extracting 
mercury from cinnabar involved heating the ore to 700 to 1,200 degrees Fahrenheit in furnaces 
and retorts. This process released mercury as a vapor. The volatized mercury was then condensed 
into liquid form. The residual material left, calcine, was typically dumped near the processing area, 
including the hiilslopes above Jacques Gulch. During infrequent large rainstorms, water and gravity 
transported the calcine from Mine Hill in the form of debris flows. The calcine was transported 
down an unnamed tributary to Jacques Gulch and the main stem of Jacques Gulch, coming to rest in 
these drainages. Subsequent channel incision and erosion has reworked the calcine, providing 
an ongoing source of sediment downstream. 

In February 2000, the Department of the Interior (DOI) U.S. Fish and Wildlife Service (USFWS) 
issued a Preassessment Screening Determination (PSD) for the Park with regard to injuries to 
natural resources arising from historical and continuing releases of mercury and other metals 
from historic mining within the Guadalupe River watershed. Under the federal Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), authorized officials 
that are natural resource trustees must issue a PSD before proceeding with a Natural Resource 
Damage Assessment (NRDA). The NRDA is used to establish damages and seek restitution. 
Damages are monetary compensation for injury, and any recovery is to be used for restoration. 
The PSD is to provide a rapid review of available information on resources that might have been 
injured by releases of hazardous substances. Based on the PSD that was prepared, the trustees 
determined that they had a reasonable probability of making a successful natural resource dam¬ 
age claim, and that proceeding with an NRDA was warranted. An NRDA was never prepared and 
issued. Rather, subsequent to the PSD, the trustees and potentially responsible parties entered 
into discussions. In September 2001, a Cooperative Agreement was entered into by some of the 
Trustees and settling defendants. These negotiations identified five projects that would be under¬ 
taken by the potentially responsible parties. Three of these were compensation projects and two 
were restoration projects. It was agreed that successful completion of these projects would resolve 
the damages claimed by the government. 

A Consent Decree was entered into by the trustees and the potentially responsible parties, includ¬ 
ing the District, to settle the matter. The Jacques Gulch Project is one of the two restoration projects 
identified in the decree. The area affected by the Project is to be restored to a natural condition 
after visible calcine is removed or capped. The District does not own the property in Jacques 
Gulch and was not responsible for historic mining, but on behalf of the parties the District is under¬ 
taking the work using funds provided by the defendants. 

The Consent Decree stipulates that “[t]o restore or rehabilitate the allegedly injured natural resources, 
the Responsible Settling Defendant(s)...shall properly consolidate and cap onsite those calcine 
tailings piles identified in the area below Mine Hill known as Jacques Gulch...and further shall 
remove non-native plants, revegetate with native plants, and otherwise enhance the riparian 
habitat...” (Section VI, part b.) 


Page 4 of 96 




96 jog a6ed 




800Z JsnBnv yoday s.jaaujBug 

pafojd uojjejojsay ip|no sanboep 
























Jacques Gulch Restoration Project 

Engineer’s Report August 2008 



Page 7 of 95 








Jacques Gulch Restoration Project 
Engineer’s Report 


T7 


vV 


► - : •/' 


Consolidation 


Area 


Hicks/Wood 

Entrance 










Almaden Quicksilver 
County Park 


Hacienda 


jj furnace f 


Entrance 


Almaden Quicksilver 
County Park 






" it 


- ' * W 


s > > »/ i 




S/fe A 


Scale in Miles 

Source: Google Earth Pro, 2006. 


Figure 1-3 

Hicks Rd.lWood Rd. Haul Route Alternative (Preferred) PrOJCCt Vicinity 
Alamitos Rd.lMine Hill Rd. Haul Route Alternative anC * Ke Y Features 


Page 9 of 95 













Jacques Gulch Restoration Project 
Engineer’s Report 


August 2008 


As a part of the Consent Decree, the Almaden Quicksilver County Park Restoration Plan and 
Environmental Assessment (Plan) was prepared and issued in draft in January 2005 (USFWS 
2005). This Plan recounts the process used to identify the five projects and lays out the goals 
and objectives of each project, as well as the evaluation and success criteria. For Jacques 
Gulch, the Plan requires that “[a]ll visible calcine material will be removed, consolidated, and 
capped at the Mine Hill area of the Park and/or trapped and/or stabilized in place” (p. 25) 

1.4 Problem Definition 

Mercury found in the Guadalupe River watershed and San Francisco Bay is a legacy of historic 
mining and ore processing in the New Almaden mining district. However, sources of this con¬ 
tamination are not uniformly distributed in the watershed. Jacques Gulch and Hacienda Furnace 
Yard, near the community of New Almaden, were identified as major sources. Hacienda Fur¬ 
nace Yard and several other locations within the Park have undergone remediation by the County, 
including both removal and capping of calcine. This material has been consolidated and capped 
at San Francisco Cut, the Consolidation Area within Park property approved for this purpose 
(see Figure 1-4). 

The problems at Sites A and B are two-fold: first, the sites act as on-going sources of mercury to 
downstream locations and, second, the natural and ecological functions of the sites are impaired 
by the presence of the calcine deposits that have covered a large part of the riparian habitat 
once found along these drainages. Addressing these problems requires implementing a cost- 
effective project that (1) prevents existing visible calcine from continuing to be exposed to 
erosive water flows and (2) restores the project area to a natural riparian condition. 

1.5 Restoration Strategy and Project Identification 

The overall strategy to reduce the sources of mercury in the watershed has involved identifica¬ 
tion of contamination pathways, identification and characterization of contamination sources, and 
screening of sources to identify those where removal or sequestration of calcine would be most 
effective in reducing or eliminating ongoing contamination. In reaching an agreement on the Con¬ 
sent Decree, the parties established the Almaden Quicksilver Restoration Plan. One outcome of 
this effort was the identification of the two Jacques Gulch sites as continuing contamination 
sources. With identification of the sites, a specific project can be designed that accomplishes 
the project’s goals. 

1.5.1 Evaluation Criteria 

The project participants (i.e., parties to the Consent Decree) identified four threshold criteria to 
apply to potential restoration alternatives in order to identify alternatives that would achieve a 
minimum level of acceptability. Additional criteria were then applied to acceptable potential alter¬ 
natives in order to identify final alternatives. 

Criteria used to establish a threshold that a potential alternative had to meet in order to be con¬ 
sidered further included: 

1. Technical Feasibility. The alternative had to be technically sound. Demonstrated success 
of projects using a similar restoration technique was an important characteristic. 

2. Consistency with Trustee Restoration Goals. The alternative needed to meet the Trustees’ 
intent to restore, replace, enhance, or acquire the equivalent to the injured resources or the 
services those resources provided. 
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3. Compliance with Laws. The alternative had to comply with all applicable laws. 

4. Public Health and Safety. The alternative could not pose a threat to the health and safety 
of the public. 

If a proposed alternative met these threshold requirements, additional criteria were used to eval¬ 
uate the alternative further. These criteria included: 

1. Relationship to Injured Natural Resources and Services. Preference was given to alter¬ 
natives that addressed injured resources and services over those that benefited resources 
or services others than those injured. 

2. Avoidance of Further Injury. Alternatives should avoid or minimize adverse impacts to the 
environment. 

3. Likelihood of Success. The potential for success and the expected level of the return of 
resources and resource services were considered. Additional considerations included the 
ability to monitor and evaluate success; the ability to correct any problems arising during the 
project; and the capability of individuals or organizations to implement the alternative 

4. Multiple Resource Benefits. The extent to which an alternative benefited more than one 
natural resource or service was considered. 

5. Time to Provide Benefits. The time expected for the alternative to begin providing benefits 
was considered. 

6. Duration of Benefits. The expected duration of benefits from a proposed alternative was 
considered. 

7. Use of Publicly Owned Lands. The use of public lands was preferred to private lands. 

8. Opportunities for Collaboration. The possibility of enhancing natural resource benefits 
through coordination of restoration projects with other ongoing or proposed projects or pro¬ 
grams was considered. 

9. Benefits Relative to Costs. The relationship of resource and service benefits to expected 
costs was considered. 

10. Total Cost and Accuracy of Estimate. The estimated total cost of an alternative and the 
validity and reliability of the estimate were considered. 

Based on this evaluation of all potential alternatives, five projects were identified for implemen¬ 
tation and described in the Aimaden Quicksilver Restoration Plan. 

1.5.2 Selected Alternatives: Aimaden Quicksilver Restoration Plan 

The Jacques Gulch Restoration Project is one of the five projects identified in the Plan. Includ¬ 
ing the Project, the five are: 

• Restoration and enhancement of Jacques Gulch, 

• Restoration and enhancement of Hacienda Furnace Yard, 

• Eradication of giant reed ( Arundo donax) and development of habitat enhancement on 
Coyote Creek, 

• Removal of fish passage impediments at Hillsdale Bridge, and 

• Reduction of predation pressures on the California clapper rail at Ravenswood marsh. 
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The Jacques Gulch and Hacienda Furnace Yard projects are considered primary restoration proj¬ 
ects, intended to remove or sequester calcine and restore these areas. The other three projects 
are considered compensatory projects, compensating for resources potentially diminished by 
mercury contamination from historic mining operations. 

1.6 Goal and Objectives 

1.6.1 Goal 

The goal of the Jacques Gulch project is two-fold. It is to: 

Reduce mercury loading to the Guadalupe River watershed by removal/consolidation, 
trapping and consolidation or removal, and/or onsite stabilization of visible mercury-con¬ 
taining calcine and sediments and restoration of riparian habitat within the Jacques Gulch 
drainage at and upstream of its confluence with Almaden Reservoir. (USFWS, 2005, p.23) 

1.6.2 Objectives 

To achieve the project goal, four objectives were identified in the Plan: 

i. Prepare an Engineer’s Report and, if an alternative other than the Favored Approach is 
recommended, propose [a] specific alternative approach (including a water quality moni¬ 
toring program) for restoration of Jacques Gulch. 

ii. Remove/consolidate and/or control calcine and regrade the project area to [a] stable 
condition, and, if an alternative other than the Favored Approach is pursued, implement 
water quality monitoring. 

iii. Import clean substrate for plant growth. 

iv. Vegetate the area with riparian and/or seasonal wetland species. 

1.7 Favored Approach 

In the Almaden Quicksilver Park Restoration Plan, a preferred approach to the project was iden¬ 
tified. This is called the Favored Approach in the Plan. The Favored Approach to the Project is to 
remove the visible calcine and then consolidate, encapsulate, and stabilize the removed calcine 
and mining debris with material consolidated and capped on Mine Hill during earlier remedial 
action at the Park. 

However, under the Plan other potential approaches that satisfy the intent of the project may be 
evaluated. These include: 

• Trapping and periodically removing mercury-bearing materials 

• Stabilizing and capping calcine and mining debris in place 

• Using other potential management methods that can withstand high-energy flow conditions 

Soil stabilization methods will be evaluated on a site-specific basis and may include 

• Excavation of calcine and replacement as needed with imported material 

• Stabilization of calcine with structural or biological materials 

• Contouring 

• Capping calcine with clean fill 
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The use of riprap and other hardscape materials in stream rehabilitation is to be avoided to the 
extent practicable. 

For any approach other than the Favored Approach, the Engineer’s Report must consider and pro¬ 
pose the location(s), frequency, and methods for periodic water quality monitoring necessary to 
ensure that mercury concentrations in water entering Almaden Reservoir meet applicable regu¬ 
latory requirements. 

All approaches will propose designs to maximize habitat value and minimize erosion. This may 
include importing sufficient substrate to help support vegetation. Revegetation will use native plant 
materials that serve to maximize habitat value and that are likely to become self-sustaining. Main¬ 
tenance will be performed as needed during the period of native vegetation re-establishment. Mon¬ 
itoring and, if necessary, replanting will be conducted for up to three years following construction. 

1.8 Project Concepts 

Problems to be solved by potential Jacques Gulch project alternatives include: 

• Determining which areas of visible calcine should be 

a. Removed 

b. Capped in place 

c. Left undisturbed, but managed through use of appropriate catch basins. 

• Designing caps, contours, and channel alignments that protect against erosion and trans¬ 
port any calcine intentionally left on-site 

• Identifying and designing stream channel and bank conditions that will yield a stable or 
naturally evolving waterway that does not damage or put at risk capped areas 

• Assessing the benefits of calcine removal against the impacts of vegetation removal, 
especially trees and tree canopy 

• Identifying construction techniques and haul routes 

• Determining if there are any limitations on construction procedures (e.g., site access, tem¬ 
porary storage of excavated material on site prior to hauling off site, etc.) 

• Determining the location, size, and characteristics of any required sediment retention facility 

• Determining the requirements and design features of a new culvert under Alamitos Road 
discharging to Almaden Reservoir 

• Determining the requirements and design features of an energy absorbing surface at the 
outfall of the new culvert 

• As required, establishing a monitoring program for parameters of concern, including water 
quality, biology, and stream morphology. 

1.9 Execution of the Restoration 

Site A is readily accessible from Hicks Road and/or Alamitos Road and is sufficiently small and 
level that the construction period will be relatively short. Site B is not as readily accessible. Exca¬ 
vation there is likely to require smaller equipment working in less ideal conditions than are found 
at Site A, likely resulting in a longer construction period there. In the Almaden Quicksilver Resto¬ 
ration Plan, it was estimated that construction at Site A would take between 6 and 10 weeks, and 
construction at Site B would take between 10 and 13 weeks. However, based on the amount of 
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calcine, the excavation and removal are estimated by the District to take longer. The overall con¬ 
struction period, including revegetation, is estimated to be on the order of 26 weeks. Construc¬ 
tion will be conducted in accordance with the requirements of resource agencies with regard to 
resource protection and seasonal restrictions, if any. 

1.10 Probability of Success 

The probability of success is aided by the project’s location. The Project is in a part of the Park 
that is undeveloped and not readily accessible to the public. Access is discouraged by a barbed 
wire fence along Hicks Road and a lack of parking. The relative inaccessibility of the site improves 
the potential for successful revegetation and habitat development. Existing native habitat upstream 
of the project sites and in other areas in the vicinity suggests that plantings can be successfully 
established, creating terrestrial and aquatic habitats. In large part, native soils underlying the sites 
are visually distinct from calcine deposits. This characteristic of the calcine deposits facilitates 
identification of material for removal or capping. 

1.10.1 Success Criteria 

Success in achieving the project’s goals will be determined by criteria that have measurable com¬ 
ponents. The measurement may be specific in terms of quantities or numbers, or may be rela¬ 
tive to existing conditions on-site or elsewhere. 

Goal 1 


Calcine deposits are addressed in a manner such that they no longer act as a substantial source 
of mercury in the Guadalupe River watershed. This is achieved through one or more of the fol¬ 
lowing mechanisms: 

• Removing visible calcine from Sites A and B and consolidating, stabilizing, and capping 
this materia! at the Mine Hill area of the Park, and/or 

• Trapping and managing the calcine-rich sediment before it migrates downstream from 
Jacques Gulch, and/or 

• Stabilizing and capping the calcine in place. 

Performance Criteria for Goal 1 

• Visible calcine has been removed, consolidated, and encapsulated in accordance with 
any DTSC-imposed requirements or, 

• Visible calcine has been trapped and managed before migrating downstream, and water 
quality monitoring confirms that mercury is not being released to the Guadalupe River 
watershed in excess of applicable regulatory requirements or, 

• Visible calcine has been stabilized or capped in place and water quality monitoring 
confirms that mercury is not being released to the Guadalupe River watershed in excess 
of applicable regulatory requirements. 

Performance Measurements for Goal 1: 

• The proportion of the calcine removed from Sites A and B, as compared to the amount 
of visible calcine estimated to occur at the two sites presently. 


Page 17 of 96 



August 2008 


Jacques Gulch Restoration Project 
Engineer’s Report 


• Mercury in water and sediment leaving the project area following project conclusion meets 
established applicable regulatory requirements, as demonstrated by a water quality sam¬ 
pling program. 

• The long-term integrity and effectiveness of all stabilization or capping as demonstrated 
by annual inspections. 

• The project decreases, or does not increase, peak flows leaving the project site. 


Goal 2 

The drainage channel and floodplain are returned to a natural condition and native plant mate¬ 
rials have been successfully established, creating a self-sustaining riparian habitat appropriate 
to restored site conditions and the ecology of the region. 

Performance Criteria for Goal 2: 

• Stream channel conditions have stabilized. 

• Native plants have become established and wildlife has colonized the restored sites. 

• The restored areas are similar in character to other natural areas in the vicinity. 

Performance Measurements for Goal 2: 

• Stream bed adjustments and bank erosion are minimal. This measurement will be performed 
and reported annually for up to three years, or longer as needed, to confirm success. 

• The survival rate of planted vegetation is within acceptable ranges established by resource 
agencies and the diversity of wildlife is reasonable given habitat conditions. This mea¬ 
surement will be performed and reported by a qualified biologist who inspects the sites. 
Supplemental or additional plantings have been undertaken where survival is less than 
agreed. Inspections will be undertaken annually for up to three years, or longer as needed, 
to confirm success. 

• The restored sites compare favorably with other habitat in like circumstances in the proj¬ 
ect vicinity, as determined and reported annually by a qualified biologist. Inspections will 
be undertaken annually for up to three years, or longer as needed to confirm success. 

1.11 Reporting 

The results of any inspections and sampling required subsequent to Project construction will be 
reported in written form and submitted to the District and others designated in the Consent 
Decree. A water quality monitoring report will be prepared annually (for an approach other then 

the Favored Alternative). Success in vegetation and habitat establishment and in drainage way 
and floodplain conditions will be reported annually, either in separate reports or a single report. 

1.12 Consultation and Permits 

During the course of the preparation of the Engineer’s Report, meetings and discussions were 
held with representatives of the New Almaden community as well as representatives of the U.S. 
Fish and Wildlife Service, California Department of Fish and Game, Regional Water Quality 
Control Board, and the Department of Toxic Substances Control. These and others will continue 
to be engaged in development of the project. Permits known to be required for the project are 
listed below. Specific programs and regulations are described in Chapter 2. 
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Permits or authorizations will be required from a number of agencies. 

• The U.S. Army Corps of Engineers (USACE) will be required to approve dredge/fill (404 
Permit), which will occur with the excavation in the stream and the installation of riprap at 
the culvert outfall. Other resource agencies are consulted by the USACE to establish permit 
requirements, such as species protection into the permit process. 

• The Regional Water Quality Control Board will need to be consulted to obtain a Section 
401 Clean Water Certification before the USACE can issue its permit. 

• A Stream bed Alteration Agreement will need to be negotiated with the California Depart¬ 
ment of Fish and Game for working in and altering the stream. 

• An encroachment permit from the County will be required in order to construct the new 
culvert across Alamitos Road. 

• Pending SCVWD Board of Directors’ approval of the project’s planning study, SCVWD 
will prepare design plans and specifications for approval by DTSC, consistent with DTSC’s 
requirements for remedial design. 
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Chapter 2. Related Projects, Programs, and Regulations 


This chapter describes projects, programs and regulations as they apply to the Jacques Gulch 
Restoration Project. District responsibilities are indicated in Table 2-1. Project review by agencies 
often involves more than one of the projects, programs, or regulations listed. 


Table 2-1. Projects, Programs, and Regulations 

Project/Program/Regulation 

District Responsibility 

Multiple Species Habitat Conservation Plan 

Provide for project review by resource agencies 

Santa Clara County General Plan 

Review as part of CEQA assessment 

Santa Clara County Countywide Trails and Master Plan 

Provide for county review of project (Parks & Recreation Dept.) 

Santa Clara Basin Watershed Management Initiative (WMI) 

Project is in furtherance of WMI, no specific action required 

Santa Clara Co. Urban Runoff Pollution Prevention Program 

Comply with requirements for runoff management 

SF RWQCB: Water Quality Control Plan 

Project is in furtherance of Plan objectives - Agency review 

Fisheries and Aquatic Habitat Collaborative Effort 

Project is in furtherance of Effort objectives - Agency review 

California Environmental Quality Act (CEQA) 

Prepare appropriate CEQA environmental assessment document 

Streambed Alteration Agreement Program 

Obtain Agreement from Ca. Dept, of Fish and Game (CDFG) 

California Endangered Species Act 

If protected species present, obtain incidental take permit 

California Air Quality Regulations 

Comply with regulations by use of Best Management Practices 

Porter-Cologne Water Quality Control Act 

Project is in furtherance of RWQCB Plan required by Act 

Federal Endangered Species Act 

Comply with requirements to protect species. Agreement obtained 
as part of U.S. USACE Clean Water Act permit 

Clean Water Act 

Obtain permit from USUSACE; obtain concurrence from RWQCB 

National Historic Preservation Act 

Comply with requirements identifying and protecting cultural resources 

Executive order 11990 - Protection of Wetlands 

Comply with USCOE permit requirements 

Migratory Bird Treaty Act 

Comply with requirements of USFWS and CDFG 

Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) 

Project is in partial fulfillment of restoration required by Consent 
Decree arising out of CERCLA action 

Resource Conservation and Recovery Act 

Comply with requirements of Calif. Department of Toxic 

Substance Control 

Encroachment on Santa Clara County Road 

Obtain encroachment permit for installation of culvert 


2 .1 Santa Clara Valley Water District 

2.1.1 Multiple Species Habitat Conservation Plan 

The District in cooperation with the U.S. Fish and Wildlife Service (USFWS), National Marine 
Fisheries Service (NMFS), the California Department of Fish and Game (CDFG) Santa Clara 
County, the Cities of San Jose, Morgan Hill and Gilroy, and the Valley Transportation Authority, 
is preparing the Santa Clara County Habitat Conservation Plan/Natural Community Conserva¬ 
tion Plan (HCP/NCCP). The HCP/NCCP addresses the District’s and partners’ activities and 
responsibilities under the federal Endangered Species Act (ESA) of 1973 as amended (16 USC 
1531-1544). The District, in preparing this HCP/NCCP, is requesting an incidental take statement 
under Section 10(a) of the Act to conduct flood protection, water supply, and related activities 
within the District’s operational area. The HCP/NCCP, when completed, will address projects, 
activities, and the process the District will use to evaluate the potential for take of covered species. 
The project site contains at least one species on the Interim Projects Species List: Loma Prieta 
hoita (Hoita strobilina CNPS List 1B). The District is required to notify Resource Agencies to request 
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comments regarding recommended mitigation measures or project alternatives that would help 
achieve the conservation objectives of the pending HCP/NCCP. Conservation objectives and 
mitigation measures for Loma Prieta hoita will be incorporated into the project plan as they are 
made available. 

2.2 Regional Efforts 

2.2.1 Santa Clara County General Plan 

The Santa Clara County General Plan was adopted in 1994. Its purpose is to provide the county 
with comprehensive countywide direction for growth and development from 1995 to 2010. The 
aims of the plan are expressed through a series of goals that can be classified under four basic 
themes: 

• social and economic well-being; 

• managed, balanced growth; 

• livable communities; and 

• responsible resource conservation. 

Technically, the County General Plan is not legally binding for cities under County jurisdiction, 
many of which, including San Jose, have separate city-level general plans. However, the County 
General Plan encourages the voluntary support of Santa Clara County municipalities to achieve 
its countywide goals. 

2.2.2 Santa Clara County Countywide Trails Master Plan Update 

The Santa Clara County Countywide Trails Master Plan Update summarizes the County’s trails- 
planning history and presents a master plan for a countywide trail network. The plan was devel¬ 
oped by the Santa Clara County Trails Master Plan Advisory Committee and was adopted by 
the Santa Clara County Board of Supervisors on November 14, 1995. The countywide trail net¬ 
work proposed in the Trails Master Plan Update comprises 535 miles of off-street and creek 
side trails (105 miles of existing trails and 430 miles of proposed trails) and an additional 120 
miles of on-street bicycle-only routes (Santa Clara County 1995). The proposed trail system tra¬ 
verses both public and private lands. To guide implementation of the trail system plan, the Trails 
Master Plan Update suggests procedures for coordinating with private landowners, establishing 
trail segment priorities, mitigating environmental impacts, and specifying details of trail design, 
operations, and management. Construction of the proposed trail system is expected to take 
place over several decades. Hicks and Alamitos Roads are planned as on-street bicycle routes 
within the road right-of-way. 

2.2.3 Santa Clara Basin Watershed Management Initiative 

The Santa Clara Basin Water Management Initiative (WMI) began in 1996, with a stated mission 
of “protecting and enhancing the watershed, [and] created a sustainable future for the community 
and the environment.” The WMI was conceived by the Environmental Protection Agency (EPA), 
the State Water Resources Control Board, the District, and the San Francisco Bay Regional Water 
Quality Control Board (RWQCB). The WMI addresses all sources of pollution threatening San Fran¬ 
cisco Bay in order to safeguard water quality throughout the Santa Clara Basin watershed. The 
central aim of the WMI is to coordinate existing regulatory activities on a basinwide scale rather 
than to establish separate regulatory actions for specific issues. Because of its regional scope, the 
WMI involves the coordination of numerous stakeholders representing a cross section of the Santa 
Clara Basin business, agricultural, residential, environmental, and regulatory communities. 
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2.2.4 Santa Clara County Urban Runoff Pollution Prevention Program 

Fifteen Santa Clara County entities participate in the Santa Clara Valley Urban Runoff Pollution 
Prevention Program, including the City of San Jose and 12 other local municipalities, the County 
of Santa Clara, and the District. These agencies are co-permittees under a National Pollutant 
Discharge Elimination System (NPDES) stormwater permit issued by the RWQCB. As a condi¬ 
tion of the permit, the participant agencies created an Urban Runoff Management Plan, which 
identifies the activities various City departments are required to undertake in order to comply 
with the federal and state requirements of the stormwater permit. 

2.2.5 San Francisco Regional Water Quality Control Board’s Water Quality Control Plan 

State Water Resources Control Board (SWRCB) and RWQCB for the San Francisco Bay Region 
establish policies and procedures that are designed to protect surface water and groundwater 
from degradation. The RWQCB establishes beneficial uses of surface water and groundwater 
resources, along with narrative and numerical water-quality objectives to protect those uses, in 
its Water Quality Control Plan for the San Francisco Bay Basin (California Regional Water Quality 
Control Board, 1995). The RWQCB administers the NPDES permitting and Section 401 water 
quality certification processes. 

Under the authority of Section 303(d) of the Clean Water Act (CWA), RWQCB and SWRCB list 
water bodies as impaired when not in compliance with designated water-quality objectives and 
standards. Section 303(d) also requires the preparation of a total maximum daily load (TMDL) 
program for waters identified by the State as impaired. A TMDL is a quantitative assessment of 
a problem that affects water quality. The problem can include the presence of a pollutant, such 
as a heavy metal or a pesticide, or a change in a physical property of the water, such as a water 
body and specifies an allowable load of the pollutant from individual sources to ensure compli¬ 
ance with water quality standards. Once the allowable load and existing source loads have been 
determined, reduction in allowable loads are allocated to individual sources. 

2.2.6 Fisheries and Aquatic Habitat Collaborative Effort 

Guadalupe River, Coyote Creek, and Stevens Creek provide habitat for a variety of aquatic 
resources, including fall-run Chinook salmon and steelhead. Many activities, including water man¬ 
agement, urban encroachment, land uses, agricultural use, reclamation, flood protection, and water 
supply operations by the District, cause concern for the condition of the public trust resources 
and the quality and availability of in stream habitat in the river and creeks. These activities also 
raise concern about the economic and social impacts of efforts to significantly alter the existing 
flow regimes of the river and creeks. The District has been named in a complaint filed before the 
SWRCB for violations of the California Fish and Game Code, the California Water Code, and 
Public Trust Doctrine related to the District’s incremental contribution to the cumulative impacts 
on Chinook salmon and steelhead and their habitat within the river and creeks. The complaint 
alleges harm to coldwater fisheries as a result of consumptive urban and agricultural water uses 
in Santa Clara County. To address this complaint, the Fisheries and Aquatic Habitat Collabora¬ 
tive Effort (FAHCE) has been initiated jointly by the District and DFG. 

The FAHCE identifies factors limiting steelhead and Chinook salmon populations in the Guada¬ 
lupe River, Coyote Creek, and Stevens Creek watersheds. Both flow and non-flow measures 
will be considered by the FAHCE when addressing the complaint. Participants include the Dis¬ 
trict; CDFG; Guadalupe-Coyote Resource Conservation District, Pacific Coast Federation of Fish¬ 
ermen’s Associations, and Trout Unlimited, as represented by National Heritage institute (NH1); 
NMFS; USFWS; and the City of San Jose. 
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2.3 State Regulations 

2.3.1 California Environmental Quality Act 

CEQA (Public Resource Code 21000 et seq.) provides the foundation for environmental law and 
policy in California. The primary objectives of CEQA are: 

• To disclose to decision makers and the public the significant environmental effects of pro¬ 
posed projects: 

• To identify ways to avoid or reduce environmental damage; 

• To prevent environmental damage by requiring implementation of feasible project alter¬ 
natives and/or mitigation measures; 

• To disclose to the public reasons for agency approval of projects with significant environ¬ 
mental impacts; 

• To foster interagency coordination in the review of projects; and 

• To enhance public participation in the planning and environmental review process. 

CEQA applies to all discretionary activities proposed, implemented, or approved by California public 
agencies, including state, regional, county, and local agencies, unless a specific exemption applies. 

CEQA requires that public agencies comply with both procedural and substantive requirements. 
Procedural requirements under CEQA include the preparation of appropriate environmental 
documents, consideration of project alternatives, development of mitigation measures and a mit¬ 
igation monitoring program. CEQA also specifically provides for public involvement in the review 
process by requiring public notice of preparation of environmental documents, establishing a pub¬ 
lic scoping process, and requiring lead agencies to respond to public comments in final environ¬ 
mental documents. CEQA’s substantive provisions require agencies to address environmental 
impacts disclosed in an appropriate document. When avoiding or minimizing environmental 
damage is not feasible, CEQA requires agencies to prepare a written statement of overriding 
considerations when they decide to approve a project that will cause one or more significant 
effect(s) on the environment. CEQA also establishes a series of action-forcing procedures to 
ensure that agencies accomplish the purposes of the law. In addition, under the direction of 
CEQA, the California Resources Agency has adopted regulations, known as the state CEQA 
Guidelines, which provide detailed procedures that agencies must follow to implement the law. 

2.3.2 California Fish and Game Code, Sections 1601-1607 (Lake orStreambed Alteration 
Agreement Program) 

Under Sections 1601-1607 of the California Fish and Game Code, the California Department of 
Fish and Game (DFG) reguiates projects that affect the flow, channel, or banks of natural bodies 

of water. Project proponents are required to notify and enter into a streambed alteration agree¬ 
ment with DFG before beginning construction of a project that will: (1) divert, obstruct, or change 
the natural flow or the bed, channel, or bank of any river, stream, or lake; (2) use materials from 
a streambed; or (3) result in the disposal or deposition of debris, waste, or other material con¬ 
taining crumbled, flaked, or ground pavement where it can pass into any river, stream, or lake. 
Sections 1601-1607 typically do not apply to drainages that lack a defined bed and banks, such 
as swales and vernal pools. 

The District will submit a Section 1602 application to DFG for a Lake or Streambed Alteration 
agreement. 
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2.3.3 California Endangered Species Act 

The California Endangered Species Act (CESA) protects wildlife and plants listed as threatened 
and endangered by the California Fish and Game Commission. It is administered by DFG. CESA 
requires state agencies to seek and conserve threatened and endangered species and thus 
restricts all persons from taking listed species except under certain circumstances; take is 
defined as any action or attempt to “hunt, pursue, catch, capture, or kill.” Section 2080 of the 
California Fish and Game Code prohibits the take of species listed as threatened or endangered 
by DFG. However, under Section 2081, DFG may issue incidental take permits for species that 
are not designated as “fully protected.” The requirements for an application for an incidental 
take permit are described in Section 2081 and in final adopted regulations for implementing 
Sections 2080 and 2081. 

2.3.4 California Air Quality Regulations 

State air quality regulations are the responsibility of the California Air Resources Board (CARB), 
an arm of the California Environmental Protection Agency (Cal-EPA). The California Clean Air 
Act of 1988 established California ambient air quality standards (CAAQS), which, unlike the fed¬ 
eral NAAQS standards, represent concentrations that should never be exceeded. Under the 
California Clean Air Act, attainment of air quality within the state’s individual “air basins” (defined 
on the basis of topography and air circulation patterns) is the responsibility of local Air Quality 
Management Districts. The Air Quality Management Districts are required to develop plans and 
strategies for attaining CAAQS. Santa Clara Valley, including the proposed project site, is 
located in the southern portion of the San Francisco Bay Area Air Basin (SFBAAB) and is under 
the jurisdiction of the Bay Area Air Quality Management District (BAAQMD). 

2.3.5 Porter-Cologne Water Quality Control Act 

Under the Porter-Cologne Water Quality Control Act of 1975, beneficial uses of California’s 
major rivers and groundwater basins, along with narrative and numerical water quality objectives, 
are established and periodically reviewed in Water Quality Control Plans (basin plans) (Cali¬ 
fornia Regional Water Quality Control Board 1995). CWA assigns the primary responsibility for 
protecting surface and groundwater resources from degradation, including oversight of basin plans, 
to the Regional Water Quality Control Boards. Basin plans are primarily implemented by using 
the NPDES permitting system to regulate waste discharges. 

Jacques Gulch is a tributary to Almaden Reservoir. The beneficial uses for Almaden Reservoir 
identified in the Basin Plan include cold freshwater habitat, groundwater recharge, municipal and 
domestic supply, water contact recreation, noncontact water recreation, fish spawning, warm 
freshwater habitat, and wildlife habitat. The project will need to meet or exceed the water quality 
in Jacques Gulch necessary to maintain these beneficial uses. 

2.4 Federal Regulations 

2.4.1 Endangered Species Act, Sections 7, 9 and 10 

The U.S. Fish and Wildlife Service (USFWS) has jurisdiction over species listed as threatened 
or endangered under Section 9 of the Endangered Species Act (ESA). The ESA protects listed 
species from harm, or take. Take is broadly defined as “harass, harm, pursue, hunt, shoot, wound, 
kill, trap, capture, or collect, or attempt to engage in any such conduct.” 
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ESA Section 7 requires federal agencies to consult with the Secretary of the Interior through the 
USFWS and the Secretary of Commerce through National Marine Fisheries Service (NMFS) to 
ensure that agency projects do not jeopardize the continued existence of endangered or 
threatened species or destroy or adversely modify critical habitat that supports such species. If 
a proposed project “may affect” a listed species or designated critical habitat, the lead agency 
must prepare a biological assessment (BA) to determine whether the effect is “adverse.” If the 
effect is determined to be adverse, USFWS and/or NMFS must prepare a biological opinion. If 
the project does not jeopardize the continued existence of the species, USFWS may issue an 
incidental take permit under ESA Section 10, which requires; the lead to submit a conservation 
plan addressing project impacts and mitigation measures. 

The federally threatened steelhead (Oncorhynchus mykiss) may have occurred historically in this 
drainage, but currently the presence of the dam at Almaden Reservoir would prevent this 
anadromous fish from migrating from the ocean. The California red-legged frog (CRLF) (Rana 
aurora draytonii) Habitat Assessment for Jacques Gulch (WRA, 2005a) concluded that there 
was potential CRLF breeding habitat in the westernmost portion of Site A, where a spring pro¬ 
vided perennial aquatic habitat, as well as Almaden Reservoir. Surveys were initiated following 
the Revised Guidance on Site Assessments and Field Surveys for the CRLF (USFWS, 2005) in 
the summer of 2005.The eight recommended survey days were completed with no red-legged 
frogs detected. Based on the surveys and site inspections, it is believed that Jacques Gulch is 
not suitable breeding habitat for CRLF due to high water flows during the winter, the presence of 
predatory fish, and the negative survey findings. However, the area does provide dispersal 
habitat for CRLF. Because the proposed project will require the issuance of a permit by the 
USACE, San Francisco District, under Section 404 of the Clean Water Act (CWA; see additional 
discussion in following paragraphs), the project is considered a federal undertaking and the 
Corps must comply with Section 7 of the ESA. 

2.4.2 Clean Water Act 

Section 303(d). Under CWA Section 303(d), the State Water Resources Control Board (SWRCB) 
and the Regional Water Quality Control Boards are required to list bodies of water as impaired 
when the traditional permitting processes for waste discharges have failed to maintain desig¬ 
nated water quality objectives and standards. CWA Section 303(d) also requires preparation of 
a Total Maximum Daily Load (TMDL) program for waters identified by the state as impaired. A 
TMDL is a quantitative assessment of a problem that affects water quality. A TMDL specifies the 
allowable load of pollutants from individual sources to ensure compliance with water quality stand¬ 
ards. Once the allowable load and existing source loads have been determined, reductions in 
allowable loads are allocated to the individual pollutant sources. 

Parts of the Guadaiupe River system (including Guadaiupe Creek, Guadalupe Reservoir, Aiamitos 

Creek, and Calero Reservoir) and the southern part of San Francisco Bay are considered impaired 
for mercury under CWA Section 303(d), meaning that they contain mercury in unacceptable 
concentrations. The project area is under the jurisdiction of the San Francisco Bay Regional 
Water Quality Control Board (RWQCB), which has prepared a draft TMDL program for mercury 
for San Francisco Bay. The program calls for a significant reduction in the transport of mercury 
to the Bay by the Guadalupe River system, and establishes a goal of reducing the concentration 
of mercury in sediments to less than 0.4 milligrams per kilogram (mg/kg) total mercury relative 
to the percentage of material less than 63 micrometers (pirn) in diameter. 

Section 404 and 230. Under CWA Section 404, the USACE and the U.S. Environmental Pro¬ 
tection Agency (EPA) regulate the discharge of dredged and fill materials into waters of the 
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United States. Wafers of the United States include lakes, rivers, streams and their tributaries, as 
well as wetlands. Wetlands are defined for regulatory purposes as areas inundated or saturated 
by surface or ground water at a frequency and duration sufficient to support, and that under nor¬ 
mal circumstances do support, a prevalence of vegetation typically adapted for life in saturated 
soil conditions (33 CFR 328.3,40 CFR 230.3). Project proponents must obtain a permit from the 
USACE for all discharges of dredged or fill material into waters of the United States, including 
wetlands, before proceeding with a proposed action. The USACE may either issue individual 
permits on a case-by-case basis or genera! permits on a program level. 

Discharges to waters of the United States are further regulated under CWA Section 230. Under 
CWA Section 230.10(a), Section 404 and other permits may be issued only for the “least envi¬ 
ronmentally damaging” alternative. That is, a proposed discharge may not be permitted if there 
is a practicable alternative that would have less adverse impacts and lacks other significant 
adverse consequences. 

For regulatory purposes, the project area is under the jurisdiction of the USACE, San Francisco 
District. The District will apply for a Section 404 permit for the proposed project. 

Section 402. CWA Section 402 regulates construction-related stormwater discharges to surface 
waters through the National Pollutant Discharge Elimination System (NPDES) program, admin¬ 
istered by the EPA. In California, the SWRCB is authorized by the EPA to oversee the NPDES 
program through the Regional Water Quality Control Boards. 

NPDES permits are required for projects that disturb more than 5 acres of land. The NPDES per¬ 
mitting process requires the applicant to file a public notice of intent to discharge stormwater 
and to prepare and implement a Storm Water Pollution Prevention Plan (SWPPP). The SWPPP 
includes a site map and a description of proposed construction activities. In addition, it describes 
the best management practices (BMPs) that will be implemented to prevent soil erosion and 
discharge of other construction-related pollutants (e.g., petroleum products, solvents, paints, 
cement) that could contaminate nearby water resources. Permittees are required to conduct 
annual monitoring and reporting to ensure that BMPs are correctly implemented and effective in 
controlling the discharge of stormwater-related pollutants. 

The Project encompasses an area of approximately 4 acres, not including the consolidation site. 
If the District decides to implement a SWPPP for the Project, the contractor selected by the 
District to construct the Project will be required to prepare and implement the SWPPP and 
monitoring program. 

Section 401. Under CWA Section 401, applicants for a federal license or permit to conduct activi¬ 
ties that may result in a discharge of a pollutant into waters of the United States must obtain certi¬ 
fication from the state in which the discharge would originate, or, if appropriate, from the inter¬ 
state water pollution control agency with jurisdiction over affected waters at the point where the 
discharge would originate. Therefore, all projects that have a federal component and may affect 
state water quality (including projects that require federal agency approval, such as issuance of 
a Section 404 permit) must also comply with CWA Section 401. 

The District will submit a written request to the RWQCB for water quality certification, to comply 
with CWA Section 401. 
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2.4.3 National Historic Preservation Act, Section 106 

Section 106 of the National Historic Preservation Act (NHPA) of 1966, as amended, requires fede¬ 
ral agencies or agencies for which they provide funding or issue permits to take into account the 
effects of their actions on cultural resources listed in, or eligible for listing in, the National Reg¬ 
ister of Historic Places (NRHP) and to afford the Advisory Council on Historic Preservation (ACHP) 
an opportunity to comment on these actions. 

The section 106 compliance process has four basic steps: 

(1) Identify and evaluate historic properties. 

(2) Assess effects of the project on historic properties. 

(3) Consult with the State Historic Preservation Officer (SHPO) and other interested parties regard¬ 
ing adverse effects on historic properties, resulting in a memorandum of agreement (MOA). 

(4) Proceed in accordance with the MOA. 

The proposed project will require the issuance of a permit by the USACE, San Francisco District 
under Section 404 of the CWA; therefore, the project is considered a federal undertaking. As a 
result, the Corps must comply with Section 106 of NHPA. SHPO will be consulted to determine 
if historic properties may be affected by implementation of the proposed project. 

2.4.4 Executive Order 11990, Protection of Wetlands 

Executive Order 11990 (May 24, 1977) directs ail federal agencies to refrain from assisting or 
giving financial support to projects that encroach on public or privately owned wetlands. 

2.4.5 Migratory Bird Treaty Act 

The Migratory Bird Treaty Act (MBTA) (16 USC 703) enacts the provisions of treaties between the 
United States, Great Britain, Mexico, Japan, and the Soviet Union and authorizes the U.S. Secre¬ 
tary of the Interior to protect and regulate the taking of migratory birds. The MBTA is admin¬ 
istered by the USFWS, and sets seasons and bag limits for hunted species and protects migra¬ 
tory birds, their occupied nests, and their eggs (16 USC 703, 50 CFR 21, 50 CFR 10). 

It is a strict-liability law that incorporates no requirement to prove intent to violate any of its pro¬ 
visions. Wording in the MBTA makes it clear that most actions that result in “taking" or posses¬ 
sion (permanent or temporary) of a protected species can be a violation of the Act. The word 
take is defined as meaning “pursue, hunt, shoot, wound, kill, trap, capture, or collect, or attempt 
to pursue, hunt, shoot, wound, kill, trap, capture, or collect” (50 CFR 10 12). The provisions of 
the MBTA are nearly absolute; “except as permitted by regulations” is the only exception. Exam¬ 
ples of permitted actions that do not violate the law are the possession of a hunting license to 
pursue specific game birds, legitimate research activities, display in zoological gardens, bird¬ 
banding, and similar activities (Faanes et al. 1992). 

Since raptors and other birds may potentially nest within the trees and shrubs that occur in and 
adjacent to the Study Area, there is a potential for construction-related impacts to nesting birds. 
Disturbance that results in the abandonment of an active nest is considered a significant impact. 
It is recommended that breeding season bird surveys be conducted prior to initial ground distur¬ 
bance. If an active nest is observed, an exclusion buffer of 100 to 500 feet (depending on the 
species and location) around the nest is recommended. 
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2.4.6 Comprehensive Environmental Response, Compensation, and Liability Act 

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA, also 
known as the Superfund Act) of 1980 (PL96-510) is administered by the EPA. It is intended to 
protect the public and the environment from the effects of prior hazardous waste disposal and 
new hazardous material spills. CERCLA provides funds to compensate victims and to decon¬ 
taminate the environment. The Superfund Amendments and Reauthorization Act (SARA) of 
1986 (PL-99-499) amends some provisions of CERCLA and provides for a Community Right-to- 
Know program. 

2.4.7 Resource Conservation and Recovery Act 

The EPA also administers the Resource Conservation and Recovery Act (RCRA) of 1976 (PL 
94-580), along with the Hazardous and Solid Waste Amendments (HSWA) of 1984. This legisla¬ 
tion provides the principal regulation for the storage, transportation, and disposal of both solid 
and hazardous waste. RCRA imposes reporting and permitting requirements, and provides for 
operational control on those who generate, treat, store, transport, or dispose of hazardous waste. 
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Chapter 3. Project Area Background 

3.1 Geomorphology, Hydrology, Hydraulics 

3.1.1 Geomorphology 

Physiography 

Jacques Gulch is a tributary to Almaden Reservoir on Alamitos Creek, originating in the steep 
hills of the Los Capitancillos Ridge, flanked by Santa Teresa Hills and Sierra Azul (Figure 3-1). It 
flows southeast for approximately 2 miles before draining into Almaden Reservoir. Alamitos Creek 
is part of the Guadalupe River watershed. Bald Mountain, at 2,387 feet, is the highest point in the 
Jacques Gulch watershed. The elevations range from approximately 2,400 feet to 500 feet. The creek 
drains an area of approximately 909 acres (1.42 mi square miles). The watershed is steep, 
largely undeveloped, with a large amount of land part of Almaden Quicksilver County Park. The land 
cover in the watershed is predominantly chaparral interspersed with valley oak woodland system. 

Geology 

Jacques Gulch drains part of the Los Capitancillos Ridge, which lies in the eastern Santa Cruz 
Mountains. The Santa Cruz Mountains, a subset of the Coast Range, extend from South San 
Francisco to Santa Cruz. The bedrock in the Jacques Gulch watershed is mainly composed of 
Mesozoic meta-sedimentary and volcanic rocks with an area of Tertiary sandstones, siltstones, 
and mudstones in the northern end of the watershed (Figure 3-2). The tertiary rocks in the 
watershed are highly erodible. The project sites are located four miles from the San Andreas 
Fault Rift Zone. 

Rocks in the watershed are susceptible to mass wasting processes, such as landslides, rock- 
falls, and debris flows. Mass wasting is normally triggered by large storm or seismic events. The 
U.S. Geological Survey mapped the distribution of landslides evident in the landscape in the Santa 
Clara County (Wentworth et al., 1997). The map of historic and recent landslides is instrumental 
in predicting the future movements of such mass wasting events since future landslides are 
most likely to occur within the delineated parts of the landscape where these landslides have pre¬ 
viously occurred. Although in general Jacques Gulch watershed has a low susceptibility to land¬ 
slides and earth flows there are several landslide areas in the headwaters and within the project 
area, both Sites A and B are susceptible to landslides (Figure 3-3). 

Soils 

The soils in the watershed are composed of Arbuckle-Pleasanton association overlaying mostly 
the eastern side of the creek and Sunnyvale-Castro-Clear Lake series west of the creek (Figure 
3-4). The project sites are both located in the Arbuckle-Pleasanton series. 

The Arbuckle-Pleasanton association consists of well- to excessively drained, medium textured, 
gravelly soils, developed in gravelly alluvium. Arbuckle soils make up about 60 percent and 
Pleasanton soils 25 percent of this association. The texture of these soils is gravelly loam and 
gravelly clay loam. The Sunnyvale-Castro-Clear Lake association consists of poorly drained 
soils, developed in mottled alluvium. Sunnyvale soils make up about 40 percent of this associa¬ 
tion; Castro soils 25 percent and Clear Lake soils 20 percent. This association consists of poorly 
drained, fine textured silty clay and clay soils. 
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Erosion and Sediment Yield 


The combination of active tectonics, rugged relief, and erodible rocks means that the Jacques 
Gulch watershed generates large amounts of sediment. An initial study, performed by Tetra Tech, 
used the Revised Universal Soil Loss Equation and was adapted to estimate annual sediment 
yield at the two sites. A factor was added to incorporate channel erosion and estimated the 
annual sediment yield as 440 cubic yards at Site A and 72 cubic yards at Site B. The Santa 
Clara Valley Watershed Stewardship Initiative identified the Jacques Gulch watershed as having 
one of the highest erosion susceptibilities for any watershed between the Guadalupe River and San 
Francisquito Creek. The steep relief and small watershed area means that sediment will tend to 
be generated in episodic pulses from landslides and erosion that exceed the transport capacity 
of the channel system and are temporarily stored in less hydraulically efficient channel reaches until 
the sediment can be reworked and delivered downstream in successive rainfall events. 

Geomorphic Conditions Assessment 

A geomorphic assessment was conducted to determine existing conditions and to identify an appro¬ 
priate geomorphic channel design for the Project. The existing conditions assessment focused on 
identifying erosion features that could threaten the stability of the restored creek or that could be 
sources of excess sediment, and on identifying potential reference reaches to form a basis for 
design. Because much of the restoration design relates to past and present sediment transport 
processes, the channel is described from upstream to downstream. However, the reach and site 
identifiers follow convention and proceed from downstream to upstream (i.e., Reach A1 to 
Reach B4). 

The unnamed tributary of Jacques Gulch (hereafter referred to as Mine Hill creek) enters the 
upper end of Site B as a steep, confined, boulder and cobble step-pool channel with no flood- 
plain. It is erosive to transportational, with outside bends eroding the surrounding hillslopes and 
causing small mass failures. The channel likely receives and transports periodic debris flows 
from the surrounding hillslopes. The landslide map (Figure 3-3) shows the susceptibility of the 
surrounding hillslopes to landslides; the calcine entered the site through what was effectively a 
man-made debris flow from Mine Hill. Within the project area the upper reach, Reach B4, has an 
average gradient of 6.2% between the top of Site B (chainage 29+75 feet) and a location 100 
feet downstream of where a tributary joins the channel from the north (chainage 24+00 feet). The 
channel in Reach B4 has a cobble and boulder step-pool form, with some less confined reaches 
where the geotechnical report revealed the presence of small floodplain areas that are now 
buried in calcine. Current conditions and the geotechnical investigation show that calcine was 
deposited in the less confined reaches to depths between 6 and 9 feet, and that the channel sub¬ 
sequently eroded through the deposits to approximately regain its original thalweg elevation, but 
not its original width, in some locations the channel has not completely eroded through the cal¬ 
cine in the bed, forming several knickpoints in the more resistant cohesive materials. There are 
also several small knickpoints in the natural channel material, and what appears to be a failing 
constructed step-pool at the upstream project boundary. Erosion in this reach is increased by 
the greatly confined channel geometry compared to pre-calcine conditions. The calcine deposits are 
exposed in the channel sides as vertical banks, maintained due to the cohesive nature of the 
material. The deposits are being eroded as cantilever slab failures where the channel undercuts 
the calcine and erodes the less resistant native materials underneath. Failed blocks have fallen 
into Mine Hill Creek and are being subsequently broken down into smaller pieces of calcine that 
are then transported downstream and redeposited in the lower portion of Site B and the upper 
portion of Site A. Within the upper reach there are two outside bends where the channel is erod¬ 
ing the base of the hillslope, causing small landslides and contributing additional (non-calcine- 
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bearing) sediment. While to a certain extent this is a natural process in headwater creeks such 
as this one, erosion may be accelerated by the calcine, which has occupied part of the channel 
cross section, thereby confining flow and increasing channel erosive stresses. 

In Reach B3 (24+00 to 22+05 feet) the channel gradient drops to 3.2% 100 feet downstream of 
the tributary but in other respects, the next 195 feet of channel remains similar to the upstream 
reach, with calcine deposits that are 6 to 9 feet deep and that form eroding vertical channel 
walls that confine the channel compared with pre-calcine conditions. 

At 22+05 feet, the channel changes form and becomes much less confined through Reach B2, 
with a clearly defined floodplain that is approximately 400 feet long and 60 feet wide. It main¬ 
tains a gradient of 3.2%. The channel between 22+05 and 17+10 feet has a poorly developed 
riffle-pool form with a gravel and sand bed. It appears to have been largely depositional in the 
past, but the confining presence of cemented calcine has created a more incised channel that 
has triggered erosion. Exposures in the channel wall and the geotechnical report show the flood- 
plain to be covered in approximately 4 feet of calcine deposits (becoming thinner downstream), 
but to have a flat base in native sediment, indicating that a floodplain existed prior to the calcine 
deposition. On the left bank, the channel has migrated into the hillslope, triggering a small land¬ 
slide. This leftward migration may be natural, but may have been accelerated by deposition of 
the calcine on the right bank floodplain and the associated confinement and increase in erosion 
potential. The channel is somewhat incised in most of this reach due to the resistant calcine 
channel walls, but erosion in this reach is less severe than upstream as the calcine has spread 
out over a wider area and formed shallower deposits. The channel appears to have incised back 
through the calcine so that it is resting on its original bed in most places. Towards the down¬ 
stream end of Reach B2, there is a short sub-reach that appears to be relatively stable, and that 
was surveyed as a potential reference reach (see below). 

The start of the lowest reach on Site B (Reach B1, from 17+10 to the downstream boundary at 
15+50 feet) is marked by a large knickpoint or headcut of approximately 4 feet, partially stabi¬ 
lized by the roots of an oak tree. Downstream of the knickpoint, the channel is much more incised, 
with vertical banks in native sediment. The channel has a gradient of 4.2% and appears to have 
over-excavated its bed in this location, due perhaps to its relatively confined condition upstream. 
The incision has created a high, over steepened bank on the right channel bank. Examination of 
the channel thalweg profile suggests that if the headcut is not stabilized, it is likely to migrate 
upstream for a distance of approximately 200 feet before intercepting the existing channel grade. 
Such headward migration, if allowed to take place, would potentially threaten the stability of any 
restoration effort and trigger further bank erosion. 

At the downstream end of Site B, the channel joins the Jacques Gulch main stem. Although not 
in the project reach, Jacques Gulch has some erosion features in this reach that have the poten¬ 
tial to affect the proposed restoration of Site B. In particular, there is a large vertical eroding 
outside bend that is migrating towards the Mine Hill creek channel close to the large headcut 
described above. It is possible that over time, this bank migration could undercut any bank sta¬ 
bilization work carried out to stabilize or restore Reach B1, and stabilization of this bank is desir¬ 
able as part of the restoration project. 

Between Sites B and A, the channel has a mixture of gravel bedded riffle-pool form upstream, trans¬ 
itioning to boulder step-pool form downstream. The channel is confined with no floodplain down¬ 
stream of the Mine Hill creek confluence. This reach is a mixture of erosional (due to undercutting 
of the steep valley sides below Hicks Road) and transportational, with no apparent deposition of 
calcine that passed through from Mine Hill creek. 
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Site A has a more homogeneous character than Site B and has been broken down into two geo- 
morphic reaches. As Jacques Gulch enters the upstream end of Site A (Reach A2, from 9+10 to 
6+60 feet), the valley becomes less confined and the channel less steep, with an average gra¬ 
dient of 1.7% and a slightly sinuous plane bed form. At the upper end of Site A, the channel has 
deposited a large volume of calcine on the former valley floor in what appears to be an old 
meander west of the current channel. The geotechnical report shows 9 feet of calcine in this 
location, in what is assumed to be a former pool at the meander apex that filled during one of 
the calcine deposition events, causing the channel to avulse into its current position. This area 
includes a berm that may be associated with the deposition event (debris flows often form nat¬ 
ural levees) or that may have a human origin. The berm confines the channel, leading to erosion 
of the banks and reworking of the calcine. The bed in the upstream reach of Site A (down to 
approximately 6+60 feet) is resting on calcine deposits, forming erosion grooves in the resistant 
cohesive material. The cohesive nature of the bed appears to prevent percolation (as commonly 
occurs elsewhere in the bed of Jacques Gulch) creating a perched water table during the sum¬ 
mer and fall when the remaining creek bed is dry. The upper reach becomes progressively more 
connected to the floodplain and less incised with distance downstream as the calcine deposits 
thin out (250-300 feet downstream of Site A’s upper boundary). 

Downstream of the calcine bed section in Reach A1 (which runs from 6+60 to 2+40 feet), the 
channel has incised through any calcine that may have been present in the bed and is resting 
on natural material that is primarily sand with some gravel. In these natural materials, the 
channel has formed a sinuous riffle-pool form with an average gradient of 1.7%. The channel 
has a floodplain and is not very confined. The most downstream 300 feet of channel above the 
culvert inlet appear to be influenced by backwater effects from the Alamitos Road embankment 
and culvert, which form a flow constriction. The channel appears to have aggraded, depositing 
sand, and become laterally unstable. This lateral instability is manifested in two features; a 
secondary channel to the east of the main channel, and bank erosion that has undercut the 
edge of Hicks Road where it intersects Alamitos Road. The downstream reach is well connected 
to its floodplain. There are several small gully heads where drainages empty to the Jacques 
Gulch floodplain from the surrounding hillslopes. These may require stabilization to prevent head- 
ward erosion that would add sediment to the floodplain from the surrounding hills. 


Table 3-1. 

Topographic Properties of Project Site Reaches 
(Upstream to Downstream) 

Reach 

Identifier 

Chainage at 
Upstream 
Boundary* 
(feet) 

Chainage at 
Downstream 
Boundary 
(feet) 

Gradient 

(percent) 

Existing 

Sinuosity 

Reach B4 

29^-75 

24+00 

6.2 

1 17 

Reach B3 

24+00 

22+05 

3.3 

1.11 

Reach B2 

22+05 

17+10 

3.3 

1.08 

Reach B1 

17+10 

15+50 

4.2 

1.11 

Reach A2 

9+10 

6+60 

1.7 

1.07 

Reach A1 

6+60 

2+40 

1.7 

1.10 


* Chainage stations were measured during geomorphic reconnaissance and are approxi¬ 
mately the same as construction alignment stations. 


All six project reaches have similar 
sinuosities, varying from 1.07 to 1.17. 
These low sinuosities are typical for 
relatively steep gradient streams. 
Table 3-1 provides a summary of 
properties for each reach. 

A potential reference reach in Site 

A was identified and surveyed. It is 
described below. The reach had a 
gradient typical of Site A, was not 
confined by calcine, and did not 
appear to be strongly affected by the 
culvert backwater effects. 
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Developing Appropriate Channel Dimensions and Pianforms for Restoration 

The removal of calcine from the site will likely involve the excavation of the channel banks and 
parts of the bed. The existing channel is in many cases inappropriate as a restoration channel 
as it has formed in response to the cohesive calcine rather than the native non-cohesive sed¬ 
iments that the site normally supplies. As a result, a new channel cross section, slope, and 
planform that will be geomorphically appropriate under the post-calcine sediment transport regime 
needed to be developed. In most restoration projects, the goal is to create a “stable” channel, 
meaning one that has no net erosion or deposition over time. The assumption in these cases is 
that the upstream supply reach is in equilibrium or transport-limited, and that the downstream 
restoration reach should be in equilibrium with its supply reach to maintain sediment continuity. 
However, in this project area, such conditions are unlikely to have applied in the past, and this 
goal may not be appropriate to restoring natural function. Steep headwater step-pool channels, 
such as the supply reach upstream of Site B, tend to alternate between being supply-limited and 
erosional most of the time and receive occasional, large sediment pulses from bank failures and 
debris flows after which they become transport-limited until the sediment pulses have been reworked 
and transported downstream. Both project sites are depositional reaches located downstream of 
erosion and transport dominated reaches. Designing them to be stable would require making 
them more efficient at passing sediment downstream than they have been historically. This would 
be both inappropriate for natural function and would create management challenges including 
accelerated sediment delivery to Almaden Reservoir. A goal is thus to create a channel that is in 
dynamic equilibrium with the long-term depositional processes operating at each project site 
rather than one which is “stable” in the conventional sense of the word. 

There are numerous methods of estimating appropriately dimensioned channel forms, ranging 
from the use of reference reaches through empirical relationships and morphological classifica¬ 
tion systems to sediment transport modeling. Typically, each method produces a different suite 
of potential stable dimensions, and it is generally considered prudent to use several methods 
and adopt either average dimensions or dimensions that are reached through more than one 
approach. This project used three methods: reference reaches, empirical relationships for Bay 
Area streams, and simple hydraulic modeling. 

Reference Reaches 


Two reference reaches were identified in Sites A and B that are believed to be in equilibrium 
with flows and to be formed in alluvial materials of the type that will form the channel cross sec¬ 
tion after restoration. Because they are not formed in calcine or under confined conditions, 
these cross sections should have been able to adjust to recent flow and sediment inputs in the 
same way that one would expect the restored site to after the calcine has been removed. Cross 
sections were surveyed and bankfull indicators located. Bankfuli discharge is defined by Dunne 
and Leopold (1978) as: "The bankfull stage corresponds to the discharge at which channel mainte¬ 
nance is the most effective, that is, the discharge at which moving sediment, forming or remov¬ 
ing bars, forming or changing bends and mean¬ 
ders, and generally doing work results in the 
average morphologic characteristics of channels." 

The bankfull indicators were scour lines, the 
edge of vegetation, and trash lines. Measure¬ 
ments of width and depth were made relative 
to bankfull, and are shown in Table 3-2. The 
reference reach cross sections are shown in 
Figures 3-5 and 3-6. 


Table 3-2. Reference Reach Channel Dimensions 
{This Study) 


Drainage 

Cross 




Area 

Section Area 

Width 

Depth 


(sq.mi,) 

(sq.ft.) 

(feet) 

(feet) 

Site A 

1.42 

15.5 

15.0 

1.6 

Site B 

0.29 

9.4 

8.4 

1.8 
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Regional Regression Approach 


An additional estimate of equilibrium channel 
dimensions was made using regional regres¬ 
sion curves developed by Dunne and Leopold 
(1978). Dunne and Leopold’s curves are em¬ 
pirical relationships between observed channel 
dimensions and watershed areas for parts of 
the San Francisco Bay with mean annual rainfall 
of approximately 30 inches. The regional regres¬ 
sion is an average value from several observed 
watersheds, with considerable variance around 
that trend line. The predicted dimensions for 
Sites A and B are shown in Table 3-3. 


Table 3-3. Predicted Stable Channel Dimensions 


from Regional Regression (Dunne and 
Leopold 1978) 



Cross 



Drainage 

Section 



Area 

Area 

Width 

Depth 

fsqjni.) 

(sqA) 

(feet) 

(feet) 

Site A 1.42 

29.7 

17.7 

1.7 


Site B 029 10.7 9.4 1.2 


Hydraulic Conveyance Modeling of Dominant Discharge 

A third approach to channel sizing was made using a simple hydraulic model to assess the con¬ 
veyance of the proposed cross section relative to “channel forming” discharge. Simplified trape¬ 
zoidal channel sections were used to assess conveyance using Manning’s equation. Existing 
channel slope and cross sections similar to those found in the reference reaches were used as 
a starting condition, and were iteratively varied until channel dimensions were reached that con¬ 
veyed the estimated two-year flow. This approach is based on the geomorphic principle of “domi¬ 
nant” or “channel-forming" discharge. The concept of dominant discharge is based on the obser¬ 
vation that over a long period of time (decades), most sediment is moved by events that occur 
approximately once every 1-2 years, except in landslide areas. In most stream channels, the 
majority of flows are small, and do not exceed the particle entrainment threshold. As flows exceed 
this threshold, exponentially more sediment is eroded and transported, but these events become 
less frequent and thus cumulatively do less work. Thus, most sediment is moved by flows above 
the entrainment threshold that occur moderately frequently, and that carry moderately large amounts 
of sediment. The effectiveness of flows was calculated by determining the flow frequency curve 
and combining this with a sediment rating curve (flow vs. sediment load). Studies of the domi¬ 
nant discharge in different environments have frequently found it to coincide with flows around the 
2-year recurrence interval, though ranges from 1.0 to 2.5 years are very common and wider 
ranges have been found in some environments. Research on three creeks draining into the San 
Francisco Bay (PWA 2005) has found a dominant discharge of 2 years (plus or minus 0.5 years). 
Therefore, a 2-year recurrence interval flow to assess channel conveyance was adopted. For 
Site A, this is 78 cfs, while for Site B, it is 14 cfs (based on event-based methods performed by the 
District) Predicted bankfull channel dimensions are provided in Table 3-4. 


Table 34. Predicted Bankfull Channel Dimensions from Hydraulic Conve yance Calculations 1 _ 

2-Year Width Width at Depth at Area at 
Slope Manning’s Discharge at Base Bankfull Bankfull Bankfull 
___ (percent) _ n _ (cfs) 2 (feet) _ (feet) _ (feet) (sq.ft) _ 

Site A straight _ 1.7 _ 0.035 _ 78 9 _ 12 _ 1-25 _ ^2.8 

Site A meander _ 1.7 _ 0-035 78 _ 4 15 _ 1-5 _ ^-9 

Site B straight 3.7 0.035 15 5 6 0.5 2.8 

Site B meander _3J_ 0 035 15 3 7.6 116_ 35 

1 Calculations were not performed for the upper, boulder-controlled reaches of Site 8 since this site is assumed to be bedrock controlled fol¬ 
lowing calcine removal. 

2 Bank full fiow. 
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Selection of Channel Dimensions for the Conceptual Design 

There is a relatively close agreement between the dimensions of the reference reaches and the 
dimensions predicted by the empirical relationships for Bay Area streams, while the simple hydraulic 
calculations predict smaller dimensions. This is in part due to the fact that the hydraulic calcula¬ 
tions use a simplified cross section; the cross section areas for all three methods are very sim¬ 
ilar except for Site B, where the hydraulic calculations still produce much smaller dimensions. It 
should be noted that the hydrologic conditions for the site are an estimate that has not been cal¬ 
ibrated for smaller events such as the 2-year flow. For the conceptual design, channel dimen¬ 
sions were based on reference reaches (Table 3-2), but additional hydraulic analysis will be per¬ 
formed on the preferred alternative using HEC-RAS to refine the channel design prior to devel¬ 
opment of the final design drawings. See Appendix B for HEC-RAS model information. 

3.1.2 Hydrology 

The Jacques Gulch restoration Sites A and B lie within the 1.42-square-mile Jacques Gulch water¬ 
shed which outlets to Almaden Reservoir (Tetra Tech, 2003; Clearwater Hydrology, 2006). Site 
A is located on the main stem Jacques Gulch channel and extends immediately upstream of the 
Alamitos Road culvert, which discharges directly to the reservoir. Site B is located toward the lower 
end of an ephemeral tributary to Jacques Gulch that joins the main stem channel approximately 
600 feet upstream of Site A. The Site B subwatershed encompasses an area of 0.29 square miles 
(ibid.). Figure 3-7 depicts the delineated project watersheds. The subject watersheds comprise 
steep, narrow canyons that drain to moderately to steeply (2 to >10+ percent) sloping creek 
channels. Canyon hillslopes are typically vegetated with grasses and varying densities of wood¬ 
land, primarily oak and sycamore. Soil depths on the canyon sides and the narrow valley floors 
are relatively shallow, and bedrock outcrops are common both on the hillslopes and in the channel 
beds. 

The steep nature of the canyons and their channels, the high degree of channel confinement, 
the shallow soils, and the frequent bedrock outcroppings contribute to a rapid runoff production 
in the site watersheds. This rapid runoff and the more pronounced confinement of the tributary 
canyon (Site B) limits the opportunity for groundwater recharge and thus restricts groundwater 
inflow to the channel, outside of periods of runoff-producing rainfall and immediately thereafter. 
The main stem Jacques Guich channel drains a larger watershed, and the adjoining valley floor 
is less confined than that of the tributary channel. Thus, the valley alluvium is thick enough to sup¬ 
port some groundwater storage and intermittent (i.e., seasonal) flow in the main stem channel. 

Mean annual rainfall in the Jacques Guich Watershed totals approximately 34 inches (CA. Dept, 
of Water Resources 1981). Aside from rare summer thunderstorms, the bulk of the rainfall in 
this Mediterranean climatic zone occurs during the wet season, which typically extends from 
November through March. Significant flooding events in the project area occur in response to 
prolonged rainstorms of 3-5 days’ duration with nested cloudbursts producing intense short-duration 
rainfall. Since development is sparse within the watershed, flood damage is normally restricted 
to erosion of roadway embankments. When significant floodflows do occur, erosive energies are 
high and substantial sediment can be transported downstream to the lower end of the canyon 
(Site A) and Almaden Reservoir. Occasional debris flows can exacerbate these conditions. 

Peak flow rates were computed for the Site A and Site B restoration channel reaches to facilitate 
the modeling of floodflow characteristics and their impact on equilibrium channel design, down¬ 
stream culvert hydraulics (Site A), and channel stabilization measures. Three recurrence interval 
rainstorms were selected for analysis: the 2-yr., 10-yr., and 20-yr. storm events. The 2-yr. storm 
was used to approximate the bankfull discharge, which is the dominant channel-forming dis- 
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charge. The 10-yr. and 20-yr. events were modeled to gage the effect of more infrequent severe 
floodfiows on the restoration channels, while the 20-yr. event was modeled for purposes of eval¬ 
uating culvert designs for the Afamitos Road crossing into Almaden Reservoir, at the down¬ 
stream end of Site A. 

Three computational methods were used to compute peak flow rates for the selected rainstorms: 
the HEC-1 Flood Hydrograph program (USACE Ver. 4.0; 1990), the Log Pearson Type-ill flood 
frequency method, and the District’s regional regression equations. HEC-1 uses regional rainfall 
distributions, infiltration/loss subroutines, and component rainfall-runoff programs to generate flood 
hydrographs for the modeled design rainstorm. Floodfiows are then typically routed down the 
watershed channels to the basin outlet using a computational routing method. For the Site A 
and Site B Watersheds, a historical rainstorm (circa 1960s), developed by the USACE for the 
standard project general storm for coastal northern California, was used as the hypothetical 
rainfall distribution to simulate storm rainfall for the selected recurrence interval rainstorms. The 
chosen rainfall distribution allocated the total storm rainfall over a 24-hr. period. The total point 
rainfall depth used for the selected storm events was obtained from the District’s regional regres¬ 
sion equations for rainfall. These rainfall estimates were verified using recorded rainfall records 
from nearby rain gages. 

The design storm hydrograph was generated using the Clark Unit Hydrograph method, one of 
the optional rainfall-runoff models available in HEC-1. No channel routing routines were used to 
translate watershed flows downstream in the Jacques Gulch system due to the close proximity 
of tine Site A and Site B restoration reaches. 

Verification of the peak flow rates derived from HEC-1 was accomplished using two alternative 
peak flow estimation methods: the Log Pearson Type III (LPIII) flood frequency method and the 
District’s regional regression equations, both of which are statistical representations of recorded 
stream gage data; in the present case, historical streamflow data in the Alamitos Creek water¬ 
shed. These two alternative methods were used to calibrate the parameters in the HEC-1 model 
to better simulate observed rates of runoff production in the larger watershed. For the 20-yr. peak 
discharge, the LPIII estimate was used in the modeling. Figure 3-8 depicts a Gumbel arithmetic 
probability plot for the HEC-1-derived annual peak flows (e.g., 2-yr., 5-yr., 10-yr., 25-yr., and 
100-yr. flows) for Sites A and B, as well as the LPlII-derived estimate for the 20-yr. event. The 
position of the 20-yr. plotting point relative to the fitted flood frequency curve indicates that this 
__ estimate was in close correspondence 


Table 3*5. Jacques Gulch Main Stem (Site A) and Tributary 
(Site B) Peak Discharges for Selected Recurrence 
Interval Rainstorms 

with the HEC-1 discharge data. 

Table 3-5 lists the peak discharges esti¬ 
mated by the calibrated HEC-1 model or 
the log Pearson Type ill flood frequency 

Recurrence 

Peak Discharges, cfs 

interval 

Site A 

Site B 

method (20-yr. event only) for Jacques 

2-year 

78 

15 

Gulch Sites A and B for recurrence 

10-year 

277 

15 

interval storms used in the hydraulic 

20-year 

373 

— 

design. 
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Watershed Sediment Yield 

The annual sediment yield from the Jacques Gulch Watershed was computed by applying the 
Revised Universal Soil Loss Equation (RUSLE). The RUSLE, and its predecessor the USLE, 
were developed by agricultural engineers and soil scientists as tools for estimating soil loss due 
to small scale surface erosion processes (raindrop and runoff detachment and transport, and rill 
erosion) on agricultural lands. As the model was tested on lands under different land uses, the 
accumulated empirical data enabled their extension to non-agricuitural settings, including con¬ 
struction sites. The RUSLE differed from the USLE only in the extent or sophistication of the 
parameter estimation techniques applied. The equation for both the USLE and the RUSLE is: 

A = R*K*LS*C*P 

where: 

A = average annual soil erosion in tons per acre per year; 

R = rainfall intensity factor 
K = soil erodibility factor 
LS = length-slope factor 
C = cropping and management factor 
P = support practice factor 

The rainfall intensity factor (R) is a measure of the energy of rainfall imparted to the soil surface; 
the soil erodibility factor (K) is a function of the soil texture; the length-slope (LS) factor is a 
function of the topography and assigns greater soil loss to longer, unbroken slopes; the crop¬ 
ping management (C) factor is a function of the vegetation; and the support practice (P) factor is 
a measure of the erosion control measures employed, including surface mulching or straw cover, 
and terrace construction. 

For the present analysis, rainfall erosivity index contour maps for San Francisco, California were 
used. K values were obtained from the Soil Survey for Santa Clara County (SCS 1942). LS 
values were computed using the RUSLE equations as cited in the RUSLE Handbook (Renard 
etal. 1997): 

LS = QJ 72.6) m (0.065+0.0454S+0.0065S 2 ) 

where: 

X = Slope length = 249.94 ft. 

M = 0.5 

S = Slope factor = 38.4 

Supplemental equations were used for computing the S (land slope) factor and the X factor for 
the slope length. Using the data sources described above, the RUSLE parameter values used in 
the Site A Watershed calculation are shown below: 

RUSLE Parameter 

R = 45 
K = 0.23 
LS = 21.14 
C = 0.0027 
P = 1.0 

A = 0.610 tons per acre per year = 554 tons/year = 499 cubic yards/year 
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For the determined parameter values, the annual sediment loss computed for the watershed 
draining through Site A via the RUSLE was 499 cubic yards (cy). A sediment delivery ratio of 
0.35 was applied to the soil loss total to convert it to an annual watershed sediment yield. The 
delivery ratio was obtained from Chapter 6 of the NRCS National Engineering Handbook (USDA 
1983). The resulting watershed sediment yield from hillslope erosion alone was computed to be 

174.3 cy per year. Since the RUSLE estimates only surface erosion, erosion due to channel 
bank scour was also assessed. Annual channel erosion was estimated by assuming 1 inch of 
lateral bank erosion for each lineal foot of the main stem channels and its principal tributaries, 
including the Site B tributary. The assumed average bankfull depth for the contributing channels 
was 2.0 feet. The 1 inch of bank scour (per bank) compensated for the neglect of both the remain¬ 
ing smaller tributaries and watershed gully erosion. For the roughly 21,440 ft. of delineated main 
stem and principal tributary channels, the computed annual watershed sediment loss from these 
source areas was 264 cy. The sediment delivery ratio assigned to channel sources was 1.0, due 
to their instream position and the certainty of near-term downstream transport. In total, the annual 
volume conveyed to Site A is estimated to be 438 cy (174.3 + 264 = 438.3). 

3.1.3 Hydraulics 

Hydraulic analysis conducted for the Jacques Gulch restoration design comprised two essen¬ 
tially independent hydraulic analyses: the equilibrium channel design for the newly configured 
restoration channel reaches, and the Alamitos Road culvert analysis. The equilibrium channel 
analysis included field surveys of prospective stable reference channel reaches and the application 
of simple hydraulic and sediment transport models, as well as regional regression equations, to deter¬ 
mine the equilibrium hydraulic geometry for the design reaches. Equilibrium channel evaluation 
included identification of reference channel cross-sections for Sites A and B, and application of 
regional regression curves developed by Dunne and Leopold (1978), standard normal depth com¬ 
putation programs, and the USACE Stable Channel Analytical Model (SAM). Each of these analytic 
approaches was applied to the various morphological reaches in Sites A and B. However, the SAM 
approach was ultimately dropped from consideration due to a conflict between model assump¬ 
tions and the hydraulic and geomorphic conditions in the subject reaches. The equilibrium channel 
analysis is discussed in Section 3.1.1 above. For the Alamitos Road culvert analysis, the USACE’s 
HEC-RAS (River Analysis System 2001, Ver. 3.0.1) was used to model floodflow behavior during 
the design 20-yr. flood. This recurrence interval flood is the design standard used by the Santa 
Clara County Department of Public Works for rural roads under its jurisdiction. 

Hydraulic roughness values used in both the hydraulic conveyance computations and the HEC- 
RAS modeling of Site A reach floodflows and culvert hydraulics, referred to as Manning’s n values, 
were determined for the design conditions for the Site A and Site B channel reaches on the 
basis of joint field interpretation by the project fluvial geomorphologist and hydraulic engineer. 
For the design bankfull discharge (Q 2 -y r ), the existing and design condition channel roughness 
was deemed roughly equivalent at 0.035. Both the majority of the non-culverted portion of the 
Site A reach and the lower, re-aligned portion of the Site B reach currently display similar bed 
and bank material (e.g., gravel and cobble armoring overlying a sandy, gravelly substrate) and 
erodible, unvegetated banks. For the Alamitos Road culvert, assigned n values ranged from 
0.026 for the existing corrugated metal culvert configuration (Alternative 2) to 0.020 for the 
single design, reinforced concrete pipe (RCP) culvert (Alternatives 1 and 3). For a smooth rein¬ 
forced concrete pipe conveying clear water or a minimal fine-grained sediment load, the n value 
specified by the culvert manufacturers is typically 0.012-0.014. However, for Jacques Gulch and 
its substantial coarse-grained bedload, the elevated value of 0.020 was deemed more represen¬ 
tative of field conditions during significant flows, including the 2-yr. and 20-yr. flow events. 
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Under current conditions, flows from Jacques Gulch pass under Alamitos Road in three corru¬ 
gated metal culverts. The principal culvert is a 48-inch CMP, which has upstream and down¬ 
stream invert elevations of 607.9 ft. and 607.0 ft. National Geodetic Vertical Datum (NGVD), 
respectively. Two additional corrugated metal arch culverts sit atop the main culvert within less 
than one foot of the main culvert crown. Both culverts have inlet invert elevations of 612.5 ft. 
NGVD and outlet invert elevations of 611.1 ft. NGVD. Each of the three culverts in the array 
spans a distance of roughly 50 feet. There is no headwall per se surrounding the culvert inlets; 
however, concrete rubble occupies both the spaces between the culverts and their immediate 
perimeter. Field inspection of the upstream inlet area indicated some piping of fine material through 
voids in the rubble, which may have some connection to the generally uneven roadway surface 
in the vicinity of the crossing (i.e., due to differential settling of the road fill). The culvert outlets 
are significantly elevated above the local outlet channel in the reservoir and are lightly rocked to 
provide minimal energy dissipation for culvert outflows. Under most operating conditions, flows 
from the culverts spring from the pipes as free jets. Only under significantly elevated reservoir 
levels would culvert tailwater elevations infringe on the pipe discharge and alter the hydraulic 
behavior of culvert flows. 

A level survey of the Alamitos Road crossing area was conducted to determine the low point at 
which high magnitude floodflows overtop the roadway embankment and continue downslope to 
the eastern road embankment and the Almaden Reservoir. The survey indicated that floodflows 
exit first south of the culverts, at the northwest comer of the intersection with Hicks Road, and 
then move east-southeast to a roughly 60-ft.-long section of the Alamitos Road shoulder. Here, 
flows eventually top an asphalt berm along the edge of the road shoulder and discharge onto the 
road/reservoir embankment. At two or three locations along this overflow zone, the earthen, unrein¬ 
forced embankment has been severely eroded, potentially endangering the integrity of Alamitos 
Road. As noted above, while some rock has been placed for localized energy dissipation below 
the culvert outlets, the downslope road embankment is not stabilized with rock riprap. 

The County of Santa Clara Department of Public Works’ standards for culvert design at rural road 
crossings such as Alamitos Road require that a single culvert or culvert array convey the 20-yr. 
design flood discharge with one foot of freeboard. The HEC-RAS River Analysis System was 
used to assess the hydraulic capacity of the existing culvert array and to determine whether it 
meets the County’s performance standard. The modeled channel reach of Jacques Gulch 
extended from a point 38 ft. downstream of the pipe outlets (Station 0+00) to the upper end of 
Site A (Station 8+42). A range of channel discharges was input to the model, which defined the 
existing main stem channel in accordance with cross-section topography derived from the Dis¬ 
trict aerial topographic survey for the project. The flood simulations yielded channel discharges 
of 209 cfs and 170 cfs, respectively, for the no freeboard and one foot freeboard conditions at 
Aiamitos Road. Based on an arithmetic probability plot constructed for the HEC-1 derived design 
discharges, the modeled discharges correspond to approximately the 6-yr. and 4-yr. recurrence 
interval events, respectively. 

To provide a culvert that conforms to current County standards, the HEC-RAS model was modi¬ 
fied to include a single new culvert. Using iterative model runs, it was determined that a single 
84-inch reinforced concrete pipe would convey the 20-yr. flood discharge (373 cfs) with one foot 
of freeboard at the Alamitos Road crossing. The resulting culvert design would be comprised of 
an 84-inch RCP, with inlet and outlet invert elevations of 606.0 ft. NGVD and 599.0 ft. NGVD. Thus, 
the invert elevation at the inlet would be 1.9 ft. lower than the current 48-inch CMP, while the out¬ 
let invert would be 12.1 ft. lower than that of the existing pipe. 
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3.2 Soils and Groundwater Hydrology 

3.2.1 Soils 

The generalized soils found in Jacques Gulch are shown on Figure 3.4, and discussed in Sec¬ 
tion 3.1.1. This discussion below describes the characteristics of the soils found at the project 
sites and is based on the geotechnical investigation of the sites (Northgate 2006). 

Site A. Subsurface soil conditions at Site A consist of native alluvial (soils laid down by running 
water) or colluvial (soils derived from weathered rock that have been moved by gravity) overlain 
in some areas by calcine. The native alluvial soils consist of various layers of sandy gravel, gravelly 
sand, silty sand and sandy clay. The colluvial soils consist of silt. In the area near Alamitos Road, 
the alluvial soils consist of dense sandy gravel in the top 3 to 4 feet below ground surface (bgs). 
Loose sandy layers were found beneath the sandy gravel that extended to the bottom of explor¬ 
atory borings at a depth of 15 feet. Upstream, the gravelly and sandy layers became medium 
dense and dense. 

The calcine soils are sandy gravel and reddish brown in color. The calcine is mixed with native 
alluvial sands and gravels. The calcine is generally medium dense and dense. Where exposed 
in the bottom of the creek, the calcine is cemented and is very dense, resembling concrete. This 
very dense cemented layer is approximately 1 foot thick. 

Bedrock is visible in outcrops along the upstream portion of Site A. Bedrock appeared to be highly 
fractured, gray, basaltic volcanic rock. 

Site B. Subsurface soil conditions at Site B consist of native colluvial soil consisting of dark brown, 
silty, and sandy clays. In the lower portion of Site B, the colluvium is overlain by calcine which is 
mixed with native alluvial sands and gravels. The calcine soils are sandy gravel or gravelly sand 
and reddish brown in color. The calcine is generally medium dense and dense. Where exposed in 
the bottom of the creek and in some of the exposed erosionai features, the calcine is cemented 
and very dense, resembling concrete. This very dense cemented layer is approximately 1 foot 
thick. In the mid- to upper portion of the Site, the calcine generally filled the original creek channel. 
Subsequently, the creek has incised and down-cut into the material. The calcine in this area 
does not appear to contain alluvial materials. 

Gray, highly fractured basaltic volcanic bedrock is encountered in some of the borings and test 
pits. Bedrock is also visible in outcrops along the creek in the upper portion of the Site. In and 
near the creek channel, a layer of very dense gravel and cobble deposits is present above the 
bedrock. 

Alamitos Road Area. The soils in the area of Alamitos Road consist of 8-1/2 feet of loose silty 
sand and medium stiff sandy clay fill with a trace of grave! and fragments of asphalt and brick. 
Native stiff sandy clay was encountered below the fill and extended to bedrock at a depth of 21 
feet. The bedrock is sandstone and greenstone. 

3.2.2 Groundwater Hydrology 

In Site A, groundwater was encountered in some exploratory test pits and exploratory borings at 
depths between 5-1/2 and 8 feet below the ground surface (bgs). Although the exploratory work 
was done at the driest time of the year, groundwater was present where calcine is found in the 
creek bottom in the upper portion of Site A. In the lower portion of Site A, the groundwater was 
below the creek bottom surface. 


Page 55 of 96 




August 2008 


Jacques Gulch Restoration Project 
Engineer’s Report 


Groundwater was not encountered in Site B or in the Alamitos Road area. 

During the wet season, the creek will be flowing and groundwater may be at significantly higher 
levels and may be found in areas noted as being dry at the time of the investigation. 

3.3 Biological Resources 

Biological resources discussed below include vegetation, special status plant and wildlife species. 
3.3.1 Vegetation 
Historic Vegetation 

Historic riparian vegetation has been reduced by the deposition of calcine in the mid 20 th century. 
Dense riparian tree and shrub vegetation on stream terraces and adjacent upland slopes has been 
replaced by a sparse growth of non-native annual grasses on calcine deposits. 

Calcine has reduced the area suitable for wetland riparian species by raising the elevation of 
streamside terraces relative to the channel and water table. The higher calcine terraces were drier 
than pre-calcine terraces and were generally not colonized by more drought tolerant upland trees 
that might be expected to survive at that elevation. 

Calcine deposition up to 8 feet deep buried the pre-existing riparian vegetation. While many trees 
likely died, several large trees including sycamores, willows and oaks have survived burial by up 
to 4 feet of calcine. Following this disturbance, colonization of calcine by riparian and upland 
trees and shrubs was limited by compaction and poor nutrient status of the calcine. The high 
density of calcine provides low water holding capacity and restricts root growth and seedling 
establishment. Lack of soil organic matter also would provide a poor supply of nutrients for plant 
growth. 

Density of trees in adjacent unaffected upland oak woodland was likely lower in the past. Fire 
frequency has likely declined in the recent past as a result of active fire suppression. In the more 
distant past fire was used by Spanish ranchers and Native Americans as a vegetation manage¬ 
ment tool to reduce tree and shrub cover and improve forage for livestock and wildlife respec¬ 
tively. Past livestock grazing may have also reduced tree establishment. 

Existing Vegetation 

Existing vegetation on calcine terraces is dominated by non-native annual grasses such as wild 
oats ( Avena fatua). ripgut f Bromus diandrus) and hedgehog dogtail ( Cynocurus echinatus) and 
herbs such as Italian thistle (Carduus pycnocephalus ) and yellow star-thistle (Centauea solst- 
itialis). Height and cover is low relative to adjacent grassland on native soils. Shrubs and trees 
are generally absent except along the channel edge where unconsolidated substrate may con¬ 
tain non-calcine sediment and seasonal water is available. When present, the canopy above the 
calcine is generally composed of overhanging trees rooted on adjacent native soils and older 
trees rooted in native soils below the calcine deposits. 

The geotechnical investigation included several trenches located adjacent to large trees surrounded 
by calcine. Buried bark and trunk flare indicated that these trees had been growing in native 
soils when the calcine was deposited. The three trees investigated, including one sycamore 
(Plantanus racemosa) and two blue oaks ( Quercus douglasii), had not developed roots into the 
calcine and the large supporting roots in the native soils appeared healthy. This indicates that the 
trees in the project area rooted in native soils may survive when the calcine is removed. 
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Geotechnical borings conducted in September 2005 in the downstream portion of Site A detected 
groundwater at a depth of five feet below the surface of the channel and seven feet below the 
terraced bank in the lower two thirds of this reach. In the upper third of this reach, stream flow 
was at the surface on exposed bedrock and cemented calcine during the fall of 2005. 

This intermittent flow and perennial high water table at Site A supports a relatively diverse flora 
of woody riparian species such as white alder (Alnus rhombifolia), western sycamore ( Platanus 
racemosa), red willow (Salix laevigata), arroyo willow (Salix lasiolepis) and sandbar willow (Salix 
exigua). Shrubs on stream terraces include mulefat ( Baccharis salicifolia). Adjacent upland 
slopes contain California bay ( Umbellularia californica), coast live oaks ( Quercus agrifolia), valley 
oaks ( Quercus lobata), and blue oaks ( Quercus douglasii). Recruitment of sycamore, alder, willow, 
and coyote brush is occurring in the lower reach. 

In the upper third of Site A, a dense riparian canopy south of the channel is composed of mature 
California bay rooted in native soil on the adjacent slope and a large sycamore and red willow 
rooted below the calcine. The understory is devoid of vegetation due to the calcine substrate 
and extensive shading created by the thick canopy cover. White alder and sycamore seedlings 
have colonized native sedimentary bedrock and alluvium in and along the stream channel 
where surface flow may be perennial. 

The central reach of Site A has a more open canopy structure due to the reduced amount of 
overhanging canopy and the lack of trees rooted below the calcine. Calcine deposits form tree¬ 
less terraces a few feet above the channel on either side. The channel edge has young woody 
riparian vegetation consisting of sycamore, alder, willow, bay and mulefat. The understory is 
vegetated native herbaceous species such as mugwort (Artemisia douglasiana), and iris-leafed 
rush ( Juncus xiphiodes) and non-native species including rabbitsfoot grass ( Polypogon monspe- 
liensis), Italian thistle ( Carduus pycnocephalus), brome grass (Bromus sp.), wild oat (Avena sp.), 
and ryegrass ( Lolium multiflorum). Blue and coast live oaks grow sporadically beyond the terrace 
and are underlain by a variety of native and non-native upland herbaceous species. 

The lower reach of Site A consists of a broad floodplain terrace formed from non-calcine allu¬ 
vium with a small section of braided channel. Woody riparian vegetation includes red willow, blue 
elderberry ( Sambucus mexicana), and mulefat. Upland islands within the braided channel are 
vegetated with small willows, mulefat, mugwort, coyote brush ( Baccharis pilularis) and Spanish broom 
( Spartium junceum ; CAL-IPC “High” invasive rating). 

Site B 

Flow in the small tributary in Site B is ephemeral with no near surface groundwater in the dry 
season. Shallow geotechnical trenches and borings up to six feet deep did not encounter ground- 
water. The upper portion of this reach consists of a deeply eroded narrow channel contained 
within vertical banks of calcine up to eight feet high. The lower portion has a broad low terrace 
of calcine. Western sycamore, the only true riparian species that occurs in Site B, indicates that 
subsurface moisture may be present. However, the site appears to be significantly drier than 
Site A with shallow bedrock visible in the channel bottom and willows conspicuously absent. 

Vegetation on calcine in the upper portion of Site B is dominated by non-native annual species 
including hedgehog dogtail, stickseed ( Torilis arvensis) and Italian thistle and native species 
such as blue wild rye ( Elymus glaucus) and poison oak ( Toxicodendron diversilobum). Several 
medium-size blue oak and valley oak are rooted below the calcine on the native soil of side 
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slopes. A few blue oaks have colonized where native alluvium appears to have been deposited 
on terraces from small hillside drainages. Adjacent native soil slopes support California bay and 
mixed oak woodland forming a nearly closed canopy above the narrow channel. Several small 
western sycamores occur on the native bedrock channel bed. 

Vegetation on the slopes adjacent to the lower portion of Site B is non-native annual grassland 
dominated by wild oats, ripgut and yellow star-thistle. Blue oak and valley oak occur on the adja¬ 
cent slopes. Several very large sycamores occur along the channel, the roots of which form a 
series of natural step pools. 

Special Status Plants 

Special status plants known to exist in the vicinity of the project site include grassland, chaparral 
and serpentine species. Early season surveys conducted to date found no special status species. 

The soils in the project area and vicinity to the northeast are mapped as Montara rocky clay 
loam, 15 to 50 percent slopes (USDA, 1968). The Montara series is typically underlain by ser¬ 
pentine bedrock at 8 to 16 inches below the soil surface. However, no serpentine bedrock was 
observed in the geotechnical investigation of the project area. Stream sediments contain some 
serpentine presumably from the upper watershed to the northeast which is mapped as the ser¬ 
pentine containing Montara series. Soils in the project area appear to be derived from sand¬ 
stone and are similar to the Los Gatos series that is mapped on the adjacent slopes southeast 
of Hicks Road. 

Several large non-serpentine rock outcrops also occur in the lower half of Site B and harbor 
many individuals of dudleya (Dudleys cymosa). Although the project area is mapped as contain¬ 
ing serpentine soils, the federally endangered Santa Clara Valley Dudleya (Dudleya setchellii ) 
does not occur. 

A small stand of the Loma Prieta hoita (Hoita strobilina ; CNPS list 1B) occurs in the upper section 
of Site B. These perennial plants are growing on a terrace that is mapped as calcine. A mitigation 
and monitoring plan, including transplanting and contingency propagation, would be prepared in 
consultation with CDFG to mitigate disturbance to this stand. 

3.3.2 Wildlife 

Historic Wildlife 

Wildlife species occurring in this area historically were likely similar to those existing here today 
and associated with riparian and oak woodland habitats. The wildlife species drawn to the res¬ 
ervoir, such as waterfowl, probably did not utilize this area historically. In addition, introduced 
species detected during site visits and reliant upon the reservoir, such as bullfrogs and large- 
mouth bass, have become established in the watershed but would not occur here naturally. 

The federally threatened steelhead (Oncorhynchus mykiss) may have occurred historically in 
this drainage, but currently the presence of the dam at Almaden Reservoir would prevent this 
anadromous fish from migrating from the ocean. Water flows from both Jacques Gulch and the 
unnamed tributary in Site B into the reservoir are probably similar to their historic flows as they 
are runoff- and spring-fed. Riparian habitat would be expected to be denser historically due to 
the lack of disturbance from humans and domesticated animals, and access to water in the 
gulch would have been easier for wildlife species without the heavily incised banks caused by 
the presence of calcine deposits. 
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Existing wildlife species in Sites A and B are those species commonly associated with oak wood¬ 
land and riparian habitat. Aquatic invertebrates observed in Jacques Gulch include predacious 
diving beetles ( Dytiscidae family), dragonfly nymphs ( Anisoptera group), water striders ( Gerridae 
family) and dobsonfly {Corydalus sp.) larvae. Herpetofauna identified on site include Western 
Fence Lizard ( Sceloporus occidentals), Southern Alligator Lizard ( Elgaria multicarinata), Western 
Skink ( Eumeces skiltonianus ), Western Toad ( Bufo boreas), Pacific Tree Frog ( Pseudacris regilla) 
and American Bullfrog. Some avian species seen during site visits include Red-shouldered 
Hawk (Buteo lineatu ), California Quail (Callipepla californica), Northern Flicker ( Colaptes auratus), 
Western Scrub Jay ( Aphelocoma californica), Black Phoebe (Sayornis nigricans), Anna’s Hum¬ 
mingbird ( Calypte anna), Western Screech Owl ( Otus kennicottii) and Barn Owl ( Tyto alba). 
Rainbow trout ( Oncorhynchus mykiss) and sculpin ( Cottus sp.) were seen in Jacques Gulch as 
well as largemouth bass in Almaden Reservoir. Mammal or mammal signs detected include west¬ 
ern harvest mouse ( Reithrodontomys megalotis), mule deer ( Odocoileus hemionus), raccoon 
(Procyon lotor), coyote ( Canis latrans) and mountain lion ( Felis concolor) (WRA, 2005a). 

Aquatic Habitat 

Site A includes part of Jacques Gulch that contains an intermittent stream. Site A had flowing 
water whereas Site B was completely dry during a September 2005 site visit (WRA, 2005a). Site 
B provides suitable habitat for fish and amphibian species during the winter and early spring but 
provides no suitable aquatic habitat by summer’s end. 

Sculpin (Cottus sp.) were seen in the shallow portions of the stream and a few rainbow trout 
(Onchorhynchus mykiss) were stranded in some of the larger pools upstream of Site A (WRA, 
2005a). A culvert runs from Site A underneath Alamitos Road and at the time, ended approxi¬ 
mately 2 to 4 feet above the water level of Almaden Reservoir. This barrier is expected to pre¬ 
vent any upstream movement of fish species from the reservoir and into the gulch except during 
extremely high water levels. 

The aquatic habitat in Site B is ephemeral, dries during the summer, and has deeply incised, 
very high banks, which makes access for wildlife species very difficult. Site A, which may contain 
water year round, has no plunge pools and is relatively exposed due to its lack of riparian vege¬ 
tation. Both sites experience high winter water flows, making reproduction for amphibian spe¬ 
cies difficult. A habitat structure containing plunge pools, more instream and overhead cover, as 
well as more riparian and emergent vegetation would be better suited for wildlife species. 

Special Status Wildlife 

Amphibians 

The study area is within the historic range of the threatened California Red-legged Frog (CRLF) 
and California Tiger Salamander (CTS). The Almaden Quicksilver Restoration Plan and Envi¬ 
ronmental Assessment Public Review Draft recommended surveys for both of these amphibians 
in order to determine the appropriate level of biological monitoring during the construction season. 
An assessment is required before the initiation of surveys for both species. The CTS assess¬ 
ment determined that neither study area contained suitable habitat for the CTS and therefore no 
impacts associated with the restoration project would be anticipated and mitigation measures 
and surveys would not be necessary (WRA, 2005b). The CRLF and other sensitive species that 
have the potential to be affected by the proposed project are discussed below. 
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California Red-legged Frog (Rana aurora draytonij}. The CRLF Habitat Assessment for Jacques 
Gulch (WRA, 2005a) concluded that there was potential CRLF breeding habitat in the western¬ 
most portion of Site A, where a spring provided perennial aquatic habitat, as well as Almaden 
Reservoir. Surveys were initiated following the Revised Guidance on Site Assessments and 
Field Surveys for the California Red-legged Frog (USFWS 2005) in the summer of 2005. 

Foothill Yellow-legged Frog (Rana bovlii). A lthough the FYF was determined to have a low poten¬ 
tial for occurrence in the Study Area (WRA 2005a) due to the lack of quality aquatic habitat, pro¬ 
tocol level surveys for the CRLF will also be useful in detecting the presence of FYF. 

Reptiles 

The Western Pond Turtle ( Clemmys marmorata), California Homed Lizard ( Phrynosoma coronatum 
frontale ) and Silvery Legless Lizard ( Anniella pulchra pulchra) all have the potential to occur in 
or near the project area. 

Special Status Mammals 

The San Francisco dusky-footed woodrat ( Neotoma fuscipes annectens), a USFWS Species of 
Concern and CDFG Species of Special Concern, has been detected on site. This species inhabits 
hardwood forests of moderate canopy with a moderate to dense understory. Nests are con¬ 
structed out of sticks, leaves, shredded grass, and other material. 

The small-footed Myotis ( Myotis leibii), long-eared myotis ( Myotis evotis), fringed myotis ( Myotis 
thysanodes), long-legged myotis ( Myotis volans), pallid bat ( Antrozous pallidus), greater west¬ 
ern mastiff bat ( Eumops perotis califomicus), Townsend's western big-eared bat ( Corynorhinus 
townsendii townsendii) and Yuma myotis ( Myotis yumanensis) all have the potential to occur in 
or near the project area. 

Special Status A vian Species 

The Long-eared Owl (Asio otus), Lewis’s Woodpecker (Melanerpes lewis), Red-breasted Sap- 
sucker ( Sphyrapicus ruber), Vaux’s Swift (Chaetura vauxi), Black Swift (Cypseloides niger), Allen’s 
Hummingbird (Selasphorus sasin), Olive-sided Flycatcher (Contopus coopen), Loggerhead Shrike 
(Lanius ludovicianus), California Yellow Warbler (Dendroica petechia brewsteri) and White-tailed 
Kite (Elanus caeruleus) all have the potential to occur on or near the project site. 

3.3.3 Project Area Design Constraints 

Wildlife 

A vian and Mammalian Species 

A number of large trees and snags are located in and near both study areas. Snags and large 
trees are an important habitat requirement for bats and cavity nesting bird species. Removal or 
trimming of large trees is expected to occur minimally; however, removal of calcine deposits near 
and around the larger trees has the potential to disturb or harass these potential roosting sites 
during daylight hours. If this work is to take place during summer months when bats may be 
roosting, a bat survey should be conducted. The field survey should be conducted in late April 
or early May, when bats are establishing maternity roosts but before the females give birth. If no 
roosting bats are found, no further mitigation would be required. If bats are detected, three options 
may be available. The preferred option would be to avoid disturbance near the tree (a minimum 
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ous favorable conditions coincide. Seed production, rainfall and temperature patterns and impact 
from herbivores and pathogens all must be favorable for seedling to survive the first several 
years. 

The riparian tree species that would be expected to colonize disturbed or unvegetated stream 
floodplain include oak, bay, sycamore, willow and alder. These species may establish readily on 
exposed native soils following erosion or deposition of sediment. Seedlings and saplings of these 
species have been observed in the project area. Long-lived species such as valley oak need 
only be established infrequently and may require an unusually wet season or shelter of existing 
shrubs to become established. In dense canopies, tree seedlings may establish in favorable 
years but remain in a sapling stage until disturbance or mortality creates a canopy gap. Although 
natural recruitment may re-establish riparian vegetation in the project area overtime, this plant¬ 
ing program is intended to speed the revegetation process and allow development of a diverse 
vegetation species composition. 

Important considerations in developing the planting program to meet this objective are species 
selection, use of irrigation, plant propagule type and planting method, density and frequency. 
Probably the most important consideration that affects other components of the planting design 
is whether to use irrigation to establish plants. On ephemeral and intermittent streams such as 
at project site, tree seedlings survive when roots are able to grow fast enough to maintain con¬ 
tact with a dropping water table. Upland trees in drier locations must also grow quickly to keep 
in touch with decreasing depth to soil moisture. Irrigation or supplemental water is often used to 
ensure that plants will survive in years when rainfall and temperature patterns are not optimal. 

Use of a conventional irrigation system on this remote site would be difficult and potentially cost 
prohibitive. Installation and removal of a temporary water tank above the site would be necessary. 
Apparent lack of a domestic water source would require filling of the tank by well, pump or truck. 
Water demand would be very high on stream terraces with coarse alluvial sand and gravel sub¬ 
strate. Therefore, the frequent refilling of a remote tank by water truck that would be necessary 
would likely be cost prohibitive. Vandalism, which occurred to heavy equipment during the geo¬ 
technical investigation of the project area, would be a likely threat to the reliability of the system. 
In addition, irrigation systems on stream terraces would be subject to damage from high flows. 

Alternative supplemental water does not appear to be feasible. Direct watering of seedlings with 
trucked water would likely be cost prohibitive due to the frequency and quantity of water neces¬ 
sary considering the low water holding capacity of the coarse substrate on the stream terraces. 
The coarse soil would also make slow release water gels, such as Driwater, infeasible because 
water gels do not provide adequate distribution or quantity of water in coarse soils. 

Irrigation may also negatively affect seedling growth. In order to survive the first growing season, 
tree seedlings must develop a deep root system to adequate deep soil moisture during the first 
year of growth. Inadequate, shallow irrigation promotes a shallow root system that may lack the 
deep tap root necessary for survival after irrigation. In addition, recent research indicates that in 
some conditions, irrigation does not produce significant additional growth of oak seedlings after 
the first year (Costello et al, 2005). Irrigation of oak (Quercus spp.) and California bay (Umbellularia 
califomica) during summer months may promote fungal infection including Phytophthora ramorum 
(sudden oak death). 

Several planting methods are proposed that allow establishment of trees without irrigation. Cuttings 
and seeds will be used instead of nursery-grown plants. This allows higher density, lower-cost 
plantings than from containers. Plants will be installed at densities estimated to allow for mor¬ 
tality, minimize competition and result in spacing at maturity appropriate for the conditions of each 
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reach. Two years of replacement planting is recommended to allow for expected mortality. 
Density at the end of the first three years will be higher than estimated mature density to allow 
for on-going mortality. Mortality is expected to be high during the initial planting period. Addi¬ 
tional mortality of installed plants is likely between establishment and maturity. Natural recruitment 
following initial plant establishment is expected and will result in more natural age classes. 

Species Selection 

Each site has been divided into two reaches with topographic, hydrologic and substrate condi¬ 
tions that warrant selection of different species as summarized in Table 3-6. 

Plant Propagation and Installation 

The planting program has been designed without irrigation to allow for natural variation in con¬ 
ditions that favor tree seedling establishment. Planting methods have been developed to maxi¬ 
mize success without irrigation. Plants will be planted much more densely than found in natural 
conditions to allow for mortality. Replanting will take place one and two years after the initial 
planting if a high initial mortality results in the first year. Seeds and tree poles will be planted instead 
of containerized stock, when possible. 

Specifically, acorns will be planted instead of oak seedlings. It is anticipated that planting acorns 
will enhance the success of the oak trees long-term because it will be adapted from the start to 
the planting site’s micro-climate, topography and soil conditions, producing initially a tree with the 
correct root to shoot ratio. Containerized oak seedlings are prone to becoming “pot-bound” or having 
constricted and contorted root systems as a result of their early start in containers. To promote a 
deeper tap root, the planting hole for each acorn will be dug several inches deep and then refilled 
to plant the acorn at a depth of one to two inches. Planting will be conducted between November 
and January after winter rains begin and soil moisture reaches a depth of eight to ten inches. 


Table 3-6. Plant Species for Various Hydrologic and Substrate Conditions at Sites A and B 

Planting Area 

Position 

Substrate 

Dry Season 
Water Table 

Species 

Site A lower 

Detention Basin 

Alluvium 

5-7 ft 

Saiix exigua, 

Baccharis salicifolius 

Site A upper 

Flood terrace 

Alluvium 

5-7 ft 

Alnus rhombifolia 

Platanus racemosa 

Saiix laevigata 

Saiix lasiolepis 

Artemisia douglasiana 

Juncus xiphiodes 

Site B lower 

Flood terrace, 

Slopes 

Alluvium, 

Loam 

None 

Platanus racemosa 

Quercus douglasii 

Quercus lobata 

Artemisia califomica 

Baccharis pilularis 

Site B upper 

Slopes 

Loam 

None 

Quercus agrifolia 

Quercus douglasii 

Quercus lobata 


Willow and sycamore poles will be planted instead of containerized stock. Poles will be planted 
in late winter or early spring before the buds break dormancy. Holes will be dug to determine the 
level of the groundwater at the time of planting. Poles will be planted such that the bottom of the 
pole is a few inches below the level of the groundwater. 
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Species that cannot be planted as poles or seed will be planted as bare root or containerized 
nursery stock. Bare root or containerized plants will be planted in the late fall or early winter 
after rains have begun to ensure that water is available during the period of establishment. 

Weed Control 

It is anticipated that the planting areas will be relatively free of weed seed sources because of 
the removal of the topsoil along with calcine deposits. Strategies to discourage weeds will target 
weeds at the time of planting and in the two years following the initial planting when weed com¬ 
petition has greatest impact on young plants. Initially, each planting will be centered within a 
3-foot by 3-foot weed mat. Mulch will be placed over the weed mat in a three foot radius around 
each plant to a depth of three inches and will be replaced in the following two years. Annual 
removal of weeds will also be provided in the two years after planting. Weeds within three feet 
of each surviving plant will be targeted rather than the entire planting area. 

Herbivorv Control 

Plant cages will be placed around each plant or acorn at the time of planting. Plant screens will 
deter rodents and deer from eating newly planted acorns or plants. Clusters of plants may be 
screened together or the entire riparian area may be fenced as a more cost effective alternative 
to plant screens. 

3.4 Land Use, Infrastructure, and Public Health and Safety 

3.4.1 Land Use 

The project area is isolated from developed land uses. The nearest residential properties are 
approximately 0.25 miles south of Site A, along the extension of Alamitos Road past the Hicks Road 
intersection. The project area is a Resource Conservation Area, designated as Regional Park. 
Overlaying this designation in the County General Plan is a Special Land Use Area, the New Alma- 
den Historic Area. The restoration project would be in compliance with the County General Plan. 

3.4.2 Infrastructure 

Because of its remoteness, there is little existing infrastructure serving the project area. Electric 
and telephone lines extend along Alamitos Road but would be unaffected by the project. The 
only other element of infrastructure in the immediate vicinity of the project is the county road 
system, specifically Alamitos Road and Hicks Road. There are no sewer or water services avail¬ 
able. During construction, water for dust control and drinking would be trucked to the site. Sanitary 
facilities would be portable units typical of construction sites. 

3.5 Cultural Resources 

3.5.1 Pre-History and Ethnography 

Data recovered from Delta and Bay Area archaeological sites indicate a widespread but sparsely 
populated culture of hunters and gatherers in the project area as early as 5,660 years ago. This 
culture was replaced around 3,950 years ago by one adapted to bayshore and marshland habi¬ 
tation. By 3,400 years ago, this latter group had settled in the southern Bay Area. From there 
they spread northward to the peninsula, westward to the coast, and southward to the Santa Clara 
Valley. They would remain in these areas until historic times. By 1,920 years ago, the dominant 
cultural pattern had developed into one utilizing bow and arrow, tubular tobacco pipe, cremation, 
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intensive acorn utilization, and complicated exchange systems. This emerging pattern was destroyed 
by the Spanish mission system and subsequent historical developments. 

The project area lies within the region occupied by the Ohlone people at the time of historic con¬ 
tact with Europeans. On the basis of linguistic evidence, it has been suggested that the ancestors 
of the Ohlone arrived in the San Francisco Bay area about 1,500 years ago, having moved 
south and west from the Sacramento-San Joaquin Delta region. The ancestral Ohlone were prob¬ 
ably a significant contributor to the developing cultural pattern that became dominant in the Bay 
Area in the 1,000 years preceding European contact. 

The Ohlone were hunters and gatherers, whose subsistence was based primarily on acorns and 
seafoods, such as mussels. Seeds and berries, roots and grasses, as well as the meat of deer, elk, 
grizzly, rabbit, and squirrel were part of the Ohlone diet. Extended families lived in domed structures 
thatched with tule, grass, wild alfalfa, or ferns. Semisubterranean sweathouses were built into pits 
excavated next to streams and covered with a structure. Leadership was provided by a chief, who 
could be either a man or a woman, and who inherited the position patrilineally. The chief and a 
council of elders served the community as advisers. After the arrival of the Spanish in the San 
Francisco Bay Area in 1775, disease, declining birth rates, and the effects of the mission system 
led to a major reduction in native populations and largely eradicated the traditional lifeways. 

3.5.2 History 

The first Europeans to explore the Santa Clara region included Gaspar de Portola in 1769, 
Pedro Fages in 1772, and Juan Bautista de Anza and Father Pena in 1776. Both Portola and Anza 
noted large numbers of Native Americans inhabiting the area at that time. Spanish settlement of 
the region commenced in 1777, when Father Junipero Serra founded the Mission Santa Clara 
de Asis. Mexico won independence from Spain in 1822, and Mexican rule resulted in the secu¬ 
larization of the churches, and the sale of property belonging to the missions. Large land grants, 
known as ranchos, were allotted to citizens for stock grazing. Americans and British began to 
immigrate to Alta California, becoming Mexican citizens and obtaining land grants. California was 
officially annexed to the United States in 1848 as part of the Treaty of Guadalupe Hidalgo. 

New townships began to develop within Santa Clara County following the Gold Rush of 1849. 
The construction of the railroad provided access to distant markets, and discovery of artesian well 
water beneath the Santa Clara Valley resulted in the development of agriculture and an increase 
in population. Carrots, almonds, prunes, plums, tomatoes, apricots, pears, cherries and walnuts 
were grown in the County, and seed farms were introduced in the last half of the 1870s. Other 
industries in the region at that time included oil, lumber and winemaking. The County remained 
primarily rural and agricultural until after World War II. 

3.5.3 History of the New Almaden Mine 

The cinnabar deposits within the region now referred to as New Almaden were recognized as 
early as 1824, when Secundino Robles, Don Antonio Sunoi and Luis Chabolla, attempted to find 
gold or silver in the deposit to no avail. They almost immediately abandoned the excavation, which 
came to be known as “La Mina Santa Clara.” 

Three years later, a deputy of the Mexican government, Andres Castillero, inquired into the source 
of the red material used as pigment by local Native Americans. He then filed a claim for the mine and 
claimed to have discovered silver with a vein of gold. After conducting some basic tests, Cas¬ 
tillero, who was trained in geology, chemistry and metallurgy, reported finding “liquid quicksilver.” 
Castillero was subsequently summoned into the Mexican military and never returned to the claim. 
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Castillero and Juan Castro sold their shares in the mine to Barron, Forbes Company of Tepic, 
Mexico, who renamed the claim New Almaden after the Almaden Mine in Spain. Alexander Forbes 
and a large contingent of workers and equipment arrived at New Almaden in 1848. Following 
the discovery of gold at Coloma, demand increased for mercury to be used in the gold reduction 
processes. New Almaden would become one of the most productive and well-known mercury 
mines in the world. 

The Barron, Forbes Company operated New Almaden until 1863 when, following several years 
of litigation, the Quicksilver Mining Company of New York and Pennsylvania took over operations. 
At that time, the majority of New Almaden’s population consisted of Mexican miners and their 
families. The president of the company, Samuel Butterworth, sought to increase mine pro¬ 
ductivity and improve the welfare of the mine workers. A company store and schoolhouse were 
built on Mine Hill, a tramway system for transporting ore was constructed, and regulations regard¬ 
ing working and living conditions were established. By the mid-1860s, approximately 1,800 people 
were living on Mine Hill with some 700 buildings in existence. 

In 1870, a new general manager of the Baron, Forbes Company, James B. Randol, reorganized 
the structure of the company and encouraged Cornish miners to come work the mine, thus 
establishing Englishtown, which included residences, a schoolhouse, a boarding house, a com¬ 
munity center and a Methodist Episcopal Church. This resulted in a decrease in the number of 
Mexican residents in New Almaden and by the early 1900s few Mexicans remained. In 1871, a 
deep exploration shaft was constructed under Randol’s direction, which proved to be an extremely 
rich source of ore. The mine’s heyday was during Randol’s superintendence. 

Following Randol’s retirement in 1892 and the appointment of Robert Bulmore as his replace¬ 
ment, mine productivity began to decline. By the early 1900s, ore yield had declined by more 
than half, and in 1912 the Quicksilver Mining Company declared bankruptcy and ceased its min¬ 
ing activities. During the decline of the Mine Hill operations, a new shaft was constructed at the 
Senator Mine, in 1909, though by 1912 only the mine and furnace yard tailings were in opera¬ 
tion. The Senator Mine was expanded in 1915 and a reduction plant was in use. By 1927 the 
Senator Mine had failed and operations ceased. 

Between 1933 and 1939, Mine Hill was used for housing by the Civilian Conservation Corps, part 
of the Works Progress Administration. Members of the Corps lived in Englishtown, and built fire 
roads and lookout towers while serving as firefighters. The Almaden Reservoir, with a surface 
area of roughly 57 acres, was constructed during this period and was completed in 1935. 

The New Almaden Corporation began mining the area again in 1940, constructing a 100 ton 
rotary furnace, and continued the operation through World War II. In 1968. the New Idria Mining 
and Chemical Company purchased the New Almaden Mine, as well as the nearby Guadalupe 
Mine, and continued operations. New Almaden was designated a National Historic Landmark 
District by the Department of the Interior in 1958, although mining operations continued into the 
1970s until declining mercury prices and the discovery of the environmental toxicity of the mate¬ 
rial resulted in the final closure of New Almaden. In the Jacques Gulch area, calcine deposits 
(the roasted waste product of mercury mining) have accumulated as a result of mercury mining 
activities on Mine Hill. 

3.5.4 Cultural Resources Investigation 

The staff at the California Historical Resources Information System, Northwest Information Center 
(NWIC) conducted a record search of the project vicinity on May 2, 2006 (NWIC File No. 05-1032). 
The record search included a review of all cultural resource and excavation reports and recorded 
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archaeological sites within a 0.5-mile radius of the project area. The study included a review of 
archaeological, ethnographic, historical, and environmental literature, as well as records and maps 
on file at the California Archaeological Inventory. 

The NWIC records search indicated that one cultural resource has been previously recorded within 
a 0.5-mile radius of the project area: the New Almaden Historic District. The resource is included 
in the Directory of Properties in the Historic Property Data File (#015437). It has been desig¬ 
nated a State Historic Landmark (#339 and #339-1), and was listed the National Register of His¬ 
toric Places as an individual property in 1966. 

The Jacques Gulch project area does not fall within the Historic District, and no cultural resources 
have been recorded within the project area. 

3.5.5 Native American Consultation 

A letter addressed to the Native American Heritage Commission (NAHC) was sent on April 27, 
2006. It described the project and provided a map of the project area. The letter included a 
request for a listing of local, interested Native American representatives and information on tra¬ 
ditional or sacred lands within the project area and vicinity. The NAHC sent a response on May 5, 
2006, which stated that a “search of the sacred lands file has failed to indicate the presence of 
Native American cultural resources in the immediate project area.” In July 2008, seven members 
of various tribes and groups that might have knowledge of Native American cultural resources 
or concerns at the project site were contacted by mail and telephone messages were left. No 
resources were identified. 
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100-foot buffer) until after the breeding period has ended but prior to the hibernation period (Sep¬ 
tember through October). The second option would be to permit encroachment within the 100- 
foot buffer by construction activities, but under the supervision of a biological monitor. If the mon¬ 
itor observes bats leaving the roost site during construction activities, then all work near the tree 
will be halted and the appropriate buffer would be reinstated. The third option, exclusion of bats, 
should only be done as a last resort. Exclusion devices may include plastic flaps, screening or 
polypropylene netting of Vi-inch mesh or a short length of PVC pipe. Exclusion devices will be 
removed upon completion of construction activities. 

Since raptors and other birds may potentially nest within the trees and shrubs that occur in and 
adjacent to the study area, there is a potential for construction-related impacts to nesting birds. 
Disturbance that results in the abandonment of an active nest is considered a significant impact. 
It is recommended that breeding season bird surveys be conducted prior to initial ground distur¬ 
bance. If an active nest is observed, an exclusion buffer of 100 to 500 feet (depending on the 
species and location) around the nest is recommended until the birds have fledged. 

Another approach would be to limit construction activities to the times of the year when birds are 
not breeding and bats are not roosting. Bird surveys will not be necessary if tree and shrub removal 
were to occur September through March, outside of the bird breeding season. Bat surveys will 
not be necessary if snag and large tree removal or disturbance were to occur in September and 
October, after the bat breeding season and before the bat hibernation season. 

The stick houses of the San Francisco dusky-footed woodrat have been detected in the study 
area. If possible, these houses should be flagged and avoided during construction activities. If dis¬ 
turbance of the stick houses is unavoidable, clearing and construction near the houses should 
be postponed until young have left the nest. The availability of suitably sized sticks may limit the 
number of woodrat houses. Sticks from the dismantled house should be kept on site, near the 
dismantled house if possible. 

Aquatic Species 

No sensitive fish species are expected to occur in Site A and B. Construction Best Management 
Practices (BMPs) are expected to provide protection to any sensitive fish species that may be 
affected downstream of the proposed project in the Guadalupe Watershed. 

Herpetofauna 

No sensitive herpetofauna species were detected during site surveys. The project will include 
precautions to ensure those sensitive reptiles and amphibians with the potential to occur in the 
study area, as well as common herpetofauna species, are not harmed or harassed during construc¬ 
tion related activities. Preconstruction and cursory surveys would be done to detect sensitive 
herpetofauna. An exclusion fence should be erected around the perimeter of the construction 
area to prevent species from entering the construction site. In addition, a construction monitor 
should be present during construction activities to salvage any wildlife species uncovered during 
excavation. 

3.3.4 Planting Program 

The objective of the planting program is to establish woody plants in the areas disturbed by calcine 
removal that will develop in response to site conditions over time into mature riparian vegetation. 
Planting is proposed to speed revegetation and to more quickly develop a diverse plant community. 
Under natural conditions, establishment of riparian trees would occur only occasionally when vari- 
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Chapter 4. Identification and Evaluation of Conceptual 
Alternatives 

4.1 Background 

Calcine in Jacques Gulch continues to be a source of mercury to downstream locations and the 
area of Jacques Gulch inundated by calcine no longer functions as a natural riparian habitat. The 
goals and objectives of the project are to eliminate the Jacques Gulch area as a source of mercury¬ 
bearing sediment and to restore natural physical processes and riparian habitat in the project 
area. Success will be measured by how weli the project achieves both of these goals. 

This chapter discusses the development of Conceptual Site Alternatives that have a high likeli¬ 
hood of achieving the project’s goals. Conceptual Site Alternatives are alternatives specific to 
either Site A or B. Taking it to the next step, each Conceptual Project Alternative is made up of 
one Conceptual Site Alternative each for Site A and Site B. 

4.2 Variables Considered 

The Jacques Gulch Restoration Project will address specific needs. These include: 

• Minimizing downstream transport of calcine through calcine removal, capping, or a com¬ 
bination of these methods 

• Contouring the land surface and stream channel to create a geomorphically stable condi¬ 
tion, then restore native vegetation and a riparian habitat 

• Reducing sediment transport from Jacques Gulch into Almaden Reservoir 

• Repairing and preventing road bank erosion at the intersection of Aiamitos and Hicks 
Roads 

• Optional: Replacing the existing culvert under Aiamitos Road to Almaden Reservoir and 
providing a stable hydraulic outlet structure. 

A number of designs could provide solutions for each of the separate needs. In addition to suc¬ 
cessfully addressing a specific need however, the various design elements need to work effec¬ 
tively together so as to not undermine the integrity or function of any other project element. 

Factors considered when developing potential conceptual project alternatives are listed in Table 4-1. 
For each project element, variables to consider were identified. The variables and ranges were 
reviewed in light of the project objectives. Based on this review, some variables were determined to 
be not relevant, limited in applicability, or unlikely to meet project objectives in a reasonable way. 

The prime motivators for the project are dictated by the Consent Decree, to which the District is 
a party. The Jacques Gulch Restoration Project is included in the decree, which calls for the 
removal or sequestering from the environment the calcine present at this location and for the 
restoration and enhancement of habitat in Jacques Gulch. Other project elements — culvert 
replacement, road bank restoration and protection, and sediment control — can be introduced 
into the alternatives once basic calcine and habitat issues are addressed. The information in 
Table 4-1 is organized to reflect the significance of calcine management and habitat creation as 
compared to other project elements. 


Page 69 of 96 




August 2008 


Jacques Gulch Restoration Project 
Engineer’s Report 


Table 4-1. Factors Considered for Conceptual Site Alternatives 

Project Elements 

Variables Considered 

Calcine 

• All calcine removed 

• Some removed/some capped (wide range in %) 

• No removal, capping in place 

• Pattern of removal within sites (determined by geomorphology of stream, flood risk, contamination levels, 
Consent Decree requirements, etc.) 

• Different approaches for Site A as compared to Site B 

• Disposal at existing consolidation site in Almaden Quicksilver County Park 

• Disposal at a licensed landfill 

Channel Restoration 

• Geomorphic stability 

• Sinuosity/alignment, channel slopes, scour/deposition areas, local grade controls (e.g., bedrock 
outcrops), native (underlying) channel bed and terrace geometry, sediment transport characteristics, 
headcut instability. 

• Historical channel incision effects on design of equilibrium (i.e., stable) channel cross-section 

• Slope stability at various angles of repose 

• Capping, contouring strategies 

• Biotechnical bank stabilization of non-contaminated erosion hot spots 

• Restore channel reaches in current locations (Site A and Site B) 

• Realign lower end of Site A channel to north, to reduce erosive pressure on Hicks Rd embankment 

• Design secondary channel at upstream end of Site A to provide seasonal wetland habitat 

• Realign lower end of Site B channel to reduce east bank/hilislope instability 

Site Restoration 

• Vegetation requirements 

• Amount of mature tree removal 

• Use of “hardscape” protection at key points 

• Amount of vegetation saved 

• Relation between tree preservation and project objectives 

• Type and amount of native vegetation planted 

• Amount of different habitats created 

• Amount of wetland created (Note: while developing alternatives this criterion was deleted because of a 
concern that wetlands could facilitate methylization of mercury, with deleterious effects on wildlife.) 

• Optimization for specific animal species 

Sediment Basin 

• One basin at Alamitos Rd., Site A 

• No basin at Site A 

• Basis for basin sizing 

• Maintenance/cleanout access to basin 

• Temporary v. permanent basin 

Erosion Control 

• Stabilization methods 

• Relationship to stream flow, detention basin, and culvert placement 

Culvert 

• Type and size of culvert 

• Location relative to current culvert; new County intersection design requirements. 

• integration with stream restoration and energy dissipater aspects 

• Passage (human & animal) limitation 

• Handling of debris 

• Materials used 

• Extent of installation 

• Low fiow/high flow design requirements 

Site Access and 

• Route to Mine Hill 

Haul Routes 

• Route to alternate landfill 

• Effects on park users and traffic 

• Effects on New Almaden community 

• Vegetation impacts from access construction 

• Impacts on Jacques Gulch main stem crossing (Site B) 
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Theoretically, the number of project elements and the number of variables could result in an 
unworkably large number of potential alternatives — combining all variables with all other variables 
in a wide assortment of pairings. While the range of possible alternatives appears extremely broad, 
key project elements are constrained by conditions on the ground. For instance, the Consent 
Decree calls for restoring the stream corridor so it becomes a naturally functioning habitat sim¬ 
ilar to what would have been found here before calcine deposition. To properly restore the stream 
corridor so that it maintains itself over time, the restoration must exhibit geomorphic stability. To 
achieve stability, streamside slopes must be cut back to an angle that ensures long-term success. 
See Figures 4-1 and 4-2. In the upper project site, Site B, the drainage channel through the project 
is narrow and abuts steep canyon slopes over much of its length. This constrains how slope sta¬ 
bility can be achieved. Given the narrow channels and floodplains comprising the two project 
sites, the requirement for slope stability dictates that the existing calcine deposits need to be 
removed from all but a few locations to achieve stability needed to maintain the long-term integ¬ 
rity of the project. Areas for potential in-place capping of calcine are found only where the valley 
floor is somewhat broader and flatter than the rest of the project area, and where stream and slope 
stability can be achieved without removing all calcine. Thus, despite a theoretically wide range 
of alternatives for how and where to consider capping the calcine, other project requirements 
intervene and greatly narrow the options. 

Based on a review of the factors identified in Table 4-1, a range of potential project element var¬ 
iations was identified to represent a cross-section of possible outcomes focused on the general 
characteristics of Site A or Site B. Each element and its potential variations were considered by 
the District with regard to geomorphic stability, impact to listed and non-listed species, extent and 
potential value of new habitat, management of sediment and initial and long-term cost. The ele¬ 
ments and their variations are summarized in Table 4-2. 


Table 4-2. Potential Project Elements and Their Variations 

Site 

Project Element 

No. 

Element Variation 

A 

Sediment Retention Basin 

1A 

No detention basin 



2A 

Temporary basin, then retire 



3A 

Permanently maintained basin 


Hicks Road Eroding Embankment 

4A 

Rebuild at 1.5h:1v 



5A 

Rebuild at 3h:1v & realign channel north 


Secondary Overflow Channel 

6A 

Maintain channel in current location 



7A 

Construct overflow channel at 1.5 yr. flow level 



8A 

Realign channel to outside bend (overflow) 


Calcine Removal 

9A 

Remove all visible calcine 



10A 

Remove 50% of calcine, armor channel, and cap remainder 


Alamitos Road Culvert 

11A 

Retain existing culvert, install energy dissipation 



12A 

Replace existing culvert with new culvert and energy dissipation 

B 

Calcine Removal - floodplain 

IB 

Remove all visible calcine 



2B 

Remove 50% of calcine, armor channel, and cap remainder 


Calcine Removal - upstream reach 

3B 

Remove all visible calcine 



4B 

Remove 50% of calcine, armor channel, and cap remainder 


Downstream Channel Alignment 

5B 

Leave channel in current location and construct drop structures to 


and Bank Stability 


stabilize knick points 



6B 

Leave channel in current location, construct drop structures to 




stabilize knick points, and regrade eroding banks 



7B 

Realign channel onto center of floodplain and construct drop structure 



8B 

Realign channel away from hillslope and stabilize large eroding bends 
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Figure 4-1. Cross-Section Showing Slope Stability Considerations 


Width of mapped 
erosion zone 



If eroded portion of bank is more than 3 ft high, erosion zone width = 2 x bank height 


Figure 4-2. Cross-Section of Stream Channel 
Showing Stable Slope Related to Calcine Deposit 



This portion of calcine can be either excavated under a removal alternative or stabilized 
under a capping alternative 
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4.3 Project Elements Common to All Conceptual Site Alternatives 

After reviewing the list of potential project element variations, it became clear that a number of 
project elements had either limited opportunity to vary or were essential to project success. Thus, 
a number of project elements were recognized as being common to ail conceptual alternatives. 
These are discussed below. 

Removal of All Visible Calcine. Due to the favorable relative costs of removal and disposal of 
all visible calcine as compared to in-place stabilization and capping of the calcine, full removal 
of all visible calcine within Sites A and B was determined to be a project element common to all 
Conceptual Site Alternatives. In most instances, particularly in the middle and upper reaches of 
the Site B channel, capping and stabilizing any portion of the calcine deposits was deemed tech¬ 
nically infeasible due to the thickness and instability of the calcine deposits and the confining 
nature of the canyon sidewalls. Where capping was physically possible (e.g., along the broader 
channel floodplains), equipment access for removing calcine was easiest. Since ample space is 
available at the Mine Hill consolidation area to accommodate the entire volume of identified cal¬ 
cine deposits, this primary aspect of the Consent Decree was deemed fully realizable. 

Hicks Road Embankment Repair and Protection. Located at the extreme downstream portion 
of the Site A, the Hicks Road embankment repair is largely independent of most design consid¬ 
erations for the larger project. As there is available room, it was decided that the design of the 
Hicks Road embankment repair would use a 3h:1v slope vs. a steeper slope. It was further decided 
that the design should incorporate willow or cottonwood post plantings. 

Sediment Retention Basin at Site A. Site A has a broad area adjacent to the Jacques Gulch 
stream channel immediately upstream of Alamitos Road. This area is suitable for construction of 
a basin designed to trap sediment. Because the project would entail extensive excavation and 
grading and reestablishment of vegetation, it was decided to incorporate a basin to trap sedi¬ 
ment. Further, it was concluded that a temporary sediment basin would be preferable to a per¬ 
manent basin that would require removal of accumulated sediments every other year or so. This 
would preclude vegetation being established in the footprint of the basin. The temporary basin 
would trap sediments after construction was complete while vegetation became established. 
Eventually it would fill in. The basin would be planted with willow that could adapt to the accum¬ 
ulating sediments and the basin would be left to evolve over time. 

4.4 Conceptual Site Alternatives Identified 

During the review and evaluation of the potential project elements and their variations, and in 
comparing them to project objectives, the number of potential project elements narrowed, as 
discussed above. One additional element was eliminated from further consideration, realigning 
the channel at Site A from its current location to the overflow channel alignment near Hicks Road. 
It was determined that leaving the stream in its current alignment would be preferable to relo¬ 
cating the stream because it would allow more opportunity for enhancing habitat values in the 
area occupied by the existing (buried) overflow channel. 

From this process, four Conceptual Site Alternatives were defined for Site A and three were defined 
for Site B. When taken in combination (one Conceptual Site Alternative for each site), these define 
a total of 12 Conceptual Project Alternatives. Table 4-3 presents the alternatives for each site. 
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Table 4-3. Conceptual Site Alternatives 

Alternative Overflow Channel - Site A Culvert - Site A Channel Location - Site B 


A1 

No overflow channel developed 

No culvert replacement 

— 

A2 

No overflow channel developed 

New culvert 

— 

A3 

Overflow channel developed 

No culvert replacement 

— 

A4 

Overflow channel developed 

New culvert 

— 

B1 

— 

— 

Lower reach restored to current location 
on edge of hilislope 

B2 

— 

— 

Lower reach realigned to address 
severely eroding hilislope locations 

B3 

— 

— 

Lower reach realigned more centrally on 
floodplain, away from hilislope 


Each of the Conceptual Site Alternatives would: 

• Undertake removal of all visible calcine and restore the project area 

• In Site A, provide a sediment basin capable of retaining a 2-year sediment yield from the 
watershed. 

• Provide temporary access for construction. 

• Use a haul route to the consolidation area at San Francisco Cut in Almaden Quicksilver 
County Park via Hicks Road to the Hicks/Wood Road Park entrance then along the unim¬ 
proved Wood Road uphill to the approved consolidation site at San Francisco Cut located 
on Mine Hill. Empty trucks would complete the circuit by returning down Wood Road and 
back to the construction site. 

The majority of construction activities for each alternative would be associated with excavation 
of approximately 13,000 to 15,000 cubic yards of material, and regrading and revegetating the 
project sites once the material is removed. Construction is scheduled to take approximately six 
months. The District would carry out these activities consistent with District’s Best Management 
Practices and any mitigation measures specified in the IS/MND. 

The Conceptual Site Alternatives are discussed below for each site. 

Conceptual Site Alternative A1. Visible calcine would be removed and the land graded to a 
stable surface. Removed calcine would be hauled to an existing consolidation site on Mine Hill. 

The main stream channel would be restored to include somewhat more sinuosity than is currently 
found and be realigned where it enters the culvert under Alamitos Road. The channel would be 
graded to transport water and sediment without excessive scour or sediment deposition. 

A temporary sediment basin would be developed at the lower reach of Site A, near Alamitos 
Road. This would be developed at the beginning of construction and left in place after construc¬ 
tion. It would serve as part of the erosion and sediment control for the project immediately after 
construction, while site vegetation was being established. The basin would be sized to retain 
twice the projected annual sediment yield from the drainage. 

The existing culvert crossing under Alamitos Road would be left in place (i.e., not replaced), but 
a stone energy dissipater would be installed below the culvert outfall. 
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An eroded road embankment below Hicks Road at its intersection with Alamitos Road would be 
restored and protected against future erosion. The restoration would restore the road edge and 
result in a 3:1 slope between the road and an alluvial flood terrace. The slope would be protected 
with natural materials against stream scour. The existing stream centerline/thalweg will be realigned 
away from the road to reduce future erosion to the road embankment. 

Following construction at Site A, the disturbed area would be vegetated. The vegetation would 
be consistent with similar drainages in the area, and would include riparian plant species along 
the drainage and upland species at higher elevations. The vegetation would be maintained until 
established. 

Hauling of excavated calcine to the consolidation area would be undertaken in consultation with 
the appropriate departments of the County of Santa Clara. A haul route between the project site 
and the consolidation site on Mine Hill has been identified. Laden trucks would travel from the 
Jacques Gulch project area northwest along Hicks Road to the Hicks/Wood Road entrance to 
Almaden Quicksilver County Park. From there, trucks would enter the Park and follow unim¬ 
proved Wood Road uphill to the approved consolidation site at San Francisco Cut located on 
Mine Hill. Empty trucks would complete the circuit by returning down Wood Road and back to 
the construction site. 

The consolidation location is a previous surface mined site that that subsequently has been approved 
for use as a site for consolidating calcine in the Park. Calcine from other areas in the park has 
been deposited and capped at this approved site previously. The site would be opened to 
receive the Jacques Gulch material. The new materia! would be graded and compacted; the site 
would be recapped and runoff control would be reestablished to prevent erosion of its surface 
and to reduce infiltration. After completion, the County would monitor the site as required by the 
Department of Toxic Substances Control (DTSC). 

Conceptual Site Alternative A2. This alternative would be similar to Conceptual Site Alterna¬ 
tive A1 except, subsequent to discussions and an agreement with the County, the existing culvert 
crossing under Alamitos Road, consisting of three corrugated metal pipes, may be replaced with 
a culvert meeting County standards. On the upstream side of Alamitos Road the bank and road 
edge would be restored and protected against erosion. On the downstream side of the road, the 
bank and road edge would be restored and protected and a stone energy dissipater installed 
below the culvert outfall. 

Conceptual Site Alternative A3. This alternative would be similar to Conceptual Site Alterna¬ 
tive A1, except the restoration would be done so as to allow a secondary overflow channel to 
form during high flows. This secondary channel would be located between the current channel 
alignment and Hicks Road, where the more constrained upper portion of the Site A channel 
transitions to its less constrained downstream reach. The existing culvert crossing under Alamitos 
Road would be left in place and not replaced. 

Conceptual Site Alternative A4. This alternative would be similar to Conceptual Site Alterna¬ 
tive A1, except the restoration would be done so as to allow a secondary overflow channel to 
form during high flows. This secondary channel would be located between the current channel 
alignment and Hicks Road, where the more constrained upper portion of the Site A channel 
transitions to its less constrained downstream reach. In addition, subsequent to discussions and 
an agreement with the County, the existing culvert crossing under Alamitos Road, consisting of 
three corrugated metal pipes, may be replaced with a culvert meeting County standards. On the 
upstream side of Alamitos Road the bank and road edge would be restored and protected 
against erosion. On the downstream side of the road, the bank and road edge would be restored 
and protected and a stone energy dissipater installed below the culvert outfall. 
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Conceptual Site Alternative B1. At Site B, all visible calcine would be removed and the land 
graded to achieve surface stability. Removed calcine would be hauled to an existing consolida¬ 
tion site on Mine Hill. 

In the topographically constrained upper reach of Site B the stream channel would be restored 
in its current alignment. The stream channel in the lower reach of Site B would be restored in its 
current alignment along the eastern hillslope. Existing eroding banks and hillslopes would be 
graded to a stable slope and protected against channel erosion using biotechnical measures. 
The channel would be graded to create a stable channel and floodplain topography best suited 
to transport water and sediment without excessive scour or sediment deposition. As needed, 
low-level structures of stone would be installed in the stream bed to prevent excessive erosion 
of the channel. Biotechnical materials would be installed as needed to reduce bank erosion and 
maintain the channel’s alignment. 

Following construction at Site B, the disturbed area would be vegetated. The vegetation would be 
consistent with similar drainages in the area, and would include riparian plant species along the drain¬ 
age and upland species at higher elevations. The vegetation would be maintained until established. 

Hauling and consolidation of calcine would be the same as described for the Conceptual Site 
Alternatives for Site A. 

Conceptual Site Alternative B2. This alternative would be similar to Conceptual Site Alterna¬ 
tive B1, except in the wider lower reach of Site B, the current stream channel alignment would 
be adjusted away from the hillslope where eroding conditions exist. 

Conceptual Site Alternative B3. This alternative would be similar to Conceptual Site Alterna¬ 
tive B1, except in the wider lower reach of Site B, the channel would be realigned and located 
more centrally in the floodplain to avoid eroding nearby hillslopes. 

4.5 Design Criteria for Project Elements 

The Conceptual Site Alternatives are comprised of various project elements. Some are common 
to all alternatives as discussed above. Additional project elements are described below and the 
criteria to be applied in their design are presented in Table 4-4. 

4.5.1 Description of Project Elements 

Floodplain regrading (Sites A and B). Calcine occupies former floodplains in Jacques Gulch, 
and due to its cohesive nature has not eroded as natural sediment would have. By removing the 
calcine and producing floodplains at approximately the 2-year flood elevation, the project will 
restore natural geomorphic and biological functions. Floodplains will be cleared of calcine and 
leveled to the original pre-calcine surface. To overcome the effects of compaction, the native 
soils will be scarified, and native plants established. Erosion control measures such as mulching 
and seeding will be used to provide protection until plants become established. 

Large woody debris structures (LWD) (Sites A and B). LWD will be used in several locations 
to train flows away from potential eroding banks, and to increase channel complexity and habitat 
value. LWD will be used in Site A to deflect flows away from the edges of the sediment retention 
basin and Hicks Road. In Site B log weirs will be used to direct flow through the beds of the new 
floodplain channel, away from the eroding hillslopes. Log structures will be constructed where pos¬ 
sible without artificial anchors (e.g., steel cables), by keying logs into trenches and backfilling 
with soil and gravel, and using rocks. 
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Table 4-4. Design Features and Design Criteria 

Design Features 

Design Criteria 

Calcine Removal 

Remove extent of visible calcine (note 1) 

Vegetated Boulder Revetment 

2-foot minimum diameter boulders, interplanted with willow cuttings or posts 

Culvert 

20-year flow rate with 1 ft. of freeboard at roadway grade 

HS20 loading 

Reinforced concrete pipe 

Culvert Inlet/Outlet Riprap 

20-year flow rate, 2-ft. min. diameter boulders; rock voids filled with soil and seeded 

Step Pool 

Site A: Retention basin inlet - 2-year flow rate, with 2 ft. min. diameter boulders; 

Log/Root Wad 

Tree species native to locale with min. trunk diameter of 1.0 ft and trunk length (excluding 
root bole) of 12 feet. Use trees removed during calcine excavation wherever practicable. 

Realigned Low-Flow Channel 

Site A; 2-year flow rate; channel slope w/existing culvert is 1.8%, with new culvert is 2.0% 

Site B; 2-year flow rate; channel slope to match existing conditions (based on reference reach) 

All natural channels designed with Manning’s n of approximateiy 0.035 

Overflow Channel 

Overflow from main channel begins when flow is greater than 5-year flow rate 

Native Material Revetment 

Constructed of rootwads/logs and counterweight boulders, alluvial backfill, and willow post 
plantings; upper bank revegetated with native grass, shrubs, and tree seedlings. 

Willow Wall Revetment 

Constructed of keyed willow posts (2-3 in. diameter) 3 ft. on-center and woven willow 
branches, backfilled with channel alluvium and willow brush 

Rock Toe Protection 

5-year flow rate, boulder diameter to be calculated 

Graded Slopes 

3h:1v slope maximum at 85% compaction to accommodate revegetation with native species; 
distributed straw applied to graded and seeded slope for surface erosion control 

Revetment Subgrade Key 

3 feet minimum depth 

Brush Mat with Rock Toe Pro¬ 
tection 

Brush mat 3h:1 v max slope; rock toe 5-year flow rate 

Vegetated Soil Lifts (VSL) 

2:1 min slope 

Sediment Basin 

2 years of annual sediment yield 

Plants - Riparian 

Site A: alder, sycamore, willow, mulefat from on-site or watershed pole cuttings 

Site B: sycamore, from on-site or watershed pole cuttings, valley oak, coyote brush from 
on-site or watershed propaguies 

Plants - Upland 

Blue oak, coast live oak, buckeye from on-site or watershed propaguies 


1 Horizontal limits of calcine deposits were established visually; the vertical extent of calcine deposits was approximated using 19 borings and 
9 test pits. 


Boulder step pool structures (Sites A and B). Several reaches of the project site have incising 
channel beds due to channel confinement, and other reaches may be affected by the presence 
of the sediment retention basin. To prevent channel incision and promote natural channel func¬ 
tion a series of boulder step pool structures will be installed. Two types of structure are planned 
for steeper and lower gradient reaches. In the high gradient reaches the structures will function 
to reinforce existing steps in the channel profile, to increase their stability where channel incision 
would threaten the stability of bank stabilization measures. These structures will not involve 
extensive disturbance of the channel, which already has a high degree of control from existing 
boulders. Additional boulders will be included at plunge pools and worked around exposed tree 
roots to impart greater stability without undercutting banks by keying in the structures. In the 
lower gradient reaches the structures will be placed in alluvium rather than boulders, and more 
formal boulder and cobble structures will be used that are keyed into the banks and bed. In 
Site B the steps will be used to restore the channel bed in the location of the four foot headcut, 
preventing incision of the channel. These will consist of appropriately sized rocks (sizing to be 
confirmed using hydraulic calculations). 
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Biotechnical bank stabilization (Sites A and B). The eroding bank at Hicks Road, as well as 
the vertical channel banks at the lower end of Site B will be stabilized using biotechnical methods. 
At Hicks Road, the slope will be reconstructed at a stable angle (3:1) using clean fill protected 
by vegetated rock on the bank toe and live plantings on the upper bank portion. The banks in 
Reach B1 will be cut to a stable angle (3:1) and protected by planted toe rock, with live plantings 
on the upper bank. 

Replacement culvert (Site A). A replacement culvert will be installed under Alamitos Road to 
increase the capacity of the system from approximately a 5-year frequency flood to a 20-year 
frequency flood. A new vegetated rock energy dissipater will be constructed on the downstream 
end of the culvert to prevent undercutting of the embankment, and vegetated rock will be placed 
on the upstream side of the embankment to provide erosion control. 

Secondary channel (Site A). Calcine occupies a former channel meander and pool in Site A 
(Reach A2). Restoration of the meander course would endanger the stability of the slope below 
Hicks Road. To prevent erosion while maximizing habitat values a secondary flow channel in the 
former meander course will be developed, with a channel elevation several feet above the orig¬ 
inal thalweg and two feet above the main channel. The channel will be activated during flows 
that occur approximately every two years, creating wet conditions and reducing erosion poten¬ 
tial elsewhere in the channel. 

Gully head stabilization (Site A), in Site A there are several gullies that could migrate headwards, 
triggering erosion and sedimentation in the Site B floodplain and sediment retention basin. These 
features will be stabilized using rock and log structures. 

Sediment retention basin (Site A). A sediment retention basin will be excavated at the down¬ 
stream end of the project site. The basin is sized to accommodate 2 years of estimated sedi¬ 
ment accumulation. The basin will be excavated with side slopes of 3:1 to ensure geotechnical 
stability and minimize safety concerns. The upper and lower ends of the basin will be protected 
by boulder step-pool structures to act as grade controls and prevent headward incision from 
migrating out of the basin to the channel upstream. 

Hillslope toe protection (Site B). The small landslides in Site B will be partially protected by realign¬ 
ing the channel away from the slopes and placing vegetated rock toe protection in the former 
channel site. This will remove the main source of active bank basal undercutting, increasing slope 
stability. However, these slopes are over steepened and are likely to erode or fail until they have 
reached a more stable angle. Reconstruction of the banks was considered, but the confined val¬ 
ley sides do not allow regrading to a stable angle. The proposed action should slow, but not stop, 
erosion. 

Realigned channel (Site B). in Site 3 the downstream channel will be realigned away from an 
actively eroding bend and smaii landslide, and onto the newly restored floodplain. The alignment has 
been designed to avoid cutting the root balls of two mature oak trees, while still benefiting from 
their canopy and shade. The new channel will be constructed at the same elevation as the exist¬ 
ing channel, and with similar dimensions to the reference reach (to be confirmed using hydraulic 
modeling). It will have a sinuosity similar to existing conditions. The channel alignment will be 
assisted by the presence of new large woody debris structures. 

4.5.2 Design Criteria for Project Elements 

Design criteria applicable to the various project features are summarized in Table 4-4. While the 
design features may vary as to their location, their essentia! functions are the same under all Con¬ 
ceptual Site Alternatives. Not all design features, however, will be found in all Conceptual Site 
Alternatives. 
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4.5.3 Geotechnical Design Recommendations 

A geotechnical engineering investigation for the project was conducted in 2005-06 (Northgate 
2006). The investigation included conducting a geologic reconnaissance and undertaking borings 
and test pits to define the limits of calcine and to sample the calcine to determine mercury con¬ 
centrations. In addition to field investigations, the geotechnical study reported on geologic haz¬ 
ards and provided design recommendations. The design recommendations address foundations, 
lateral earth pressures, seismic design parameters, site preparation and grading, cut and fill slopes, 
and pavement design. The design recommendations, along with figures showing the extent of 
visible calcine at Sites A and B, are included in Appendix A. 

4.6 Screening Criteria and Identification of Alternatives 

4.6.1 Conceptual Alternatives for the Project 

Twelve Conceptual Project Alternatives were identified for the project. These are combinations 
of 4 Conceptual Site Alternatives for Site A and 3 Conceptual Site Alternatives for Site B, as sum¬ 
marized in Table 4-3. Two Conceptual Site Alternatives, one for Site A and one for Site B, con¬ 
stitute a single Conceptual Project Alternative. 

4.6.2 Identification of Three Alternatives for Further Study 

The twelve Conceptual Project Alternatives were compared to each other to identify those that 
excel at meeting all project objectives and perhaps provide additional value. Elements common 
to all alternatives could not be used to distinguish one alternative from another. The distinguish¬ 
ing characteristics among the alternatives are the elements that vary among them. There are 
three: the presence or absence of an overflow channel in Site A, keeping or replacing the exist¬ 
ing culvert, and the location of the stream channel in Site B. Each of these has the potential to 
satisfy or exceed project objectives to differing degrees. 

4.6.3 Evaluation and Comparison Criteria 

Eight criteria were identified for the purposes of evaluating and comparing the Conceptual Proj¬ 
ect Alternatives. These criteria were based on basic primary and secondary project objectives. 
They include: 

• Primary Objectives 

• Reduction of mercury loading to the watershed 

• Restoration of physical process in a natural system 

• Restoration of riparian habitat using native plants 

« Secondary Objectives 

• Enhancement of habitat for special status species 

• Protection of existing infrastructure 

• Maintenance of existing flood conveyance capacity 

• Minimization of impacts on existing resources 

• Minimization of long-term operations and maintenance requirements 

Table 4-5 summarizes the comparison of the Conceptual Project Alternatives to the objectives. 
Two of the objectives could not be used to distinguish among the alternatives. The removal of 
all visible calcine is presumed to reduce mercury loading equally among all alternatives; and the 
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full restoration of the sites is presumed to provide equal enhancement of habitat for special 
status species. Six of the objectives could be satisfied by the Conceptual Project Alternatives to 
differing degrees. Therefore, these objectives provided the final screen. 


Table 4-5. Evaluation and Comparison of Conceptual Project Alternatives 


Objectives 

A1 

A2 

A3 

A4 

B1 

B2 

B3 

Primary: 



Reduce Mercury Loading 

A 

A 

A 

A 

A 

A 

A 

Restore Physical Processes 

A 

A 

AA 

AA 

A 

AA 

AAA 

Restore Riparian Habitat 

A 

A 

AAA 

AAA 

A 

AA 

AAA 




Secondary; 



Enhance Habitat for Special Status Species 

A 

A 

AA 

AA 

A 

AA 

AAA 

Protect Existing Infrastructure 

A 

AA 

A 

AA 

0 

0 

0 

Maintain Existing Flood Conveyance Capacity 

A 

AA 

A 

AA 

A 

A 

A 

Minimize Impacts on Existing Resources 

A 

0 

A 

0 

A 

A 

A 

Minimize long-term Operations and 
Maintenance Requirements 

0 

A 

0 

A 

0 

A 

A 

Alternative Ranking (Score) 

4(7) 

3(9) 

2(11) 

1(13) 

3(6) 

2(10) 

1(13) 


A = Meets objective 

AA = Meets objective and provides one additional benefit 
aaa = Meets object and provides more than one additional benefit 
0 = Neutral or negative change from existing conditions 

4.6.4 Evaluation and Comparison Results 

Each of the 12 Conceptual Project Alternatives was considered a candidate to become one of three 
alternatives, which would undergo further evaluation. The three Alternatives with the greatest poten¬ 
tial to successfully achieve the project’s goal and objectives are derived from the highest rank¬ 
ing Conceptual Site Alternatives shown in Table 4-5 and are summarized as follows: 

Alternative 1 (A4 & B3). The highest scoring combination of the Conceptual Site Alternatives 
for Sites A and Site B is A4 with B3. This pairing, creating Alternative 1, combines the best aspects 
of the alternatives from each of the two sites. In addition to the elements common to all alterna¬ 
tives, Alternative 1 provides for an overflow channel at Site A, and a new culvert (providing enhanced 
protection of infrastructure in the form of Alamitos Road and enhanced flood conveyance capacity). 
The lower elevation of the overflow channel relative to the water table would result in denser 
and more diverse vegetation. At Site B, Alternative 1 would place the channel in the lower reach 
of Site B producing more low-terrace riparian planting area. The additional riparian habitat would 
provide the greatest enhancement of habitat for wildlife, including breeding habitat for special 
status birds. 

Alternative 2 (A3 & B3). Alternative 2 combines the best Site B conceptual alternative (B3) with 
the second-ranked Site A conceptual alternative (A3). It is similar to the Project Alternative 1, 
except it would not replace the culvert under Alamitos Road and would therefore not enhance 
flood conveyance capacity. When compared to alternatives that include the replacement of the 
culvert, more frequent overtopping of Alamitos Road during high-flow events would occur with 
this alternative. Alternative 2 includes the Site A overflow channel and the Site B placement of 
the channel more centrally in the floodplain, thereby achieving the same habitat enhancement 
values as Alternative 1. 
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Alternative 3 (A4 & B2). This alternative combines the best Site A conceptual alternative (A4) 
with the second-ranked Site B conceptual alternative (B2). Alternative 3 is similar to Alternative 
1 except it places the channel at Site B nearer the existing alignment and would, therefore, have 
less potential for enhancement of riparian habitat in Site B. Also, there would be a slight increase 
in the risk of hilislope erosion as compared to Alternatives 1 and 2, each of which would have 
the Site B channel located more centrally in the floodplain. At Site A, Alternative 3 would replace 
the culvert under Alamitos Road and provide an overflow channel. Infrastructure protection and 
flood conveyance benefits with Alternative 3 would be the same as with Alternative 1, however, 
habitat enhancement benefits would be somewhat less than with Alternatives 1 and 2. 
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Chapter 5. Evaluation of Alternatives and Recommended 
Project 

5.1 Alternatives Considered 

5.1.1 Alternatives Considered and Rejected 

The No Project Alternative was considered but rejected. Linder the legally binding Consent Decree 
a restoration project must be undertaken. If the No Project Alternative were adopted, there 
would be no calcine removal and no site restoration. Existing conditions would persist, including 
the transport downstream of sediment eroded from calcine deposits. The Consent Decree would 
be violated and legal sanctions would be imposed. 

Alternatives at offsite locations were considered but rejected as well. The Consent Decree is 
specific to the project sites. They are in Jacques Gulch at the locations identified as Sites A 
and B. Undertaking any alternative project at an offsite location would not address conditions at 
the Jacques Gulch sites, would not satisfy the goals and objectives of the project, and would be 
in violation of the Consent Decree. 

A number of on-site alternatives were considered but rejected. These had to do with alternative 
ways of addressing project elements. The most fundamental was the strategy for dealing with 
calcine. The Consent Decree and the subsequent Restoration Plan leave open the option of remov¬ 
ing less than the entire amount of calcine, as long as it is sequestered from the environment. 
Therefore, in addition to removing all visible calcine, options included removing various amounts 
of the calcine while capping and protecting the balance of the calcine at the site. When it was 
determined that it was feasible to remove all visible calcine, which was the strategy favored by the 
Trustees, alternatives that included partial removal and partial capping were rejected. 

Historically, Jacques Gulch has contributed sediment to Almaden Reservoir. Currently, there is 
no sediment basin on the channel to trap sediment before it enters the reservoir. Three treatments 
for sediment were considered: no sediment basin, a temporary sediment basin that would be aban¬ 
doned, and a maintained sediment basin. With removal of the calcine and restoration of the riparian 
landscape, it is believed that the quality of sediment from the drainage would be improved. Revege¬ 
tating the streamside would likely trap an unknown amount of sediment. Therefore, it is possible 
sediment loads would decrease somewhat and be of better quality with project implementation. 
Because there is a benefit derived from having a sediment basin, the no sediment basin alterna¬ 
tive was rejected. A maintained sediment basin would require regular maintenance and vehicle 
access. Permanent site access would need to be installed and maintained. A work area from 
which a backhoe or similar excavation equipment would operate would need to be installed per¬ 
manently. This would reduce the area available for habitat restoration. Periodic cleaning of the 
basin would remove sediment but also prevent the establishment of riparian vegetation. Given 
the flow rates in Jacques Gulch, an effective basin would have to cover most of the lower por¬ 
tion of Site A. A maintained sediment basin would be less than optimal in terms of habitat resto¬ 
ration. For these reasons, a maintained sediment basin was considered but rejected. A tempo¬ 
rary basin designed to hold two years of sediment was retained as a project element common to 
all alternatives. The basin would serve as part of the erosion control immediately following con¬ 
struction, when the restored vegetation is being established but not yet matured. 

From the project area there are two alternative routes for hauling excavated calcine to the con¬ 
solidation site at Mine Hill. These result in a total of four haul scenarios. One scenario would be 
to travel along Alamitos Road and Almaden Road to the Hacienda Furnace Yard entrance to the 
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Park. This entrance is immediately adjacent to the community of New Almaden. From the entrance, 
trucks would travel to the top of the hill via unimproved Mine Hill Road. Empty trucks would descend 
the hill via unimproved Wood Road, exit the park at the Hicks/Wood park entrance, and return via 
Hicks Road to the project site, thereby completing a circular route. A second scenario would be to 
travel in the opposite direction of the first scenario, using the Hicks/Wood park entrance and exit¬ 
ing at Hacienda Furnace Yard. These would both be circular routes. A third scenario would follow 
the Alamitos Road/Hacienda Furnace Yard Entrance/Mine Hill Road route to the top of Mine Hill, 
but then reverse the route on the return trip rather than using Wood Road to Hicks Road. The fourth 
scenario would be the mirror image of this, using the Hicks Road/Hicks-Wood Entrance/Wood 
Road route to the top of Mine Hill, then returning via the same route, rather than continuing down 
Mine Hill Road and Alamitos Road. All except the last of these alternatives were rejected. All of the 
rejected routes would use Mine Hill Road within the Park, pass through the Hacienda Furnace 
Yard entrance next to the community of New Almaden, and pass along Alamitos Road. The County 
identified Mine Hill Road as a popular hiking, biking, and equestrian route. Curves in the road 
would result in safety hazards for uses if trucks were also on the road. As a consequence, the 
road would have to be closed to users. This would be an unacceptable situation to the County. 
The use of Wood Road provides a preferred alternative. Also, the Hicks Road/Wood Road alter¬ 
native keeps trucks away from New Almaden and would pass no residences between the project 
site and the top of Mine Hill. Therefore, all but the Hicks/Wood route to Mine Hill were rejected. 

5.1.2 Alternatives Studied in More Detail 

Chapter 4 identified three Alternatives to be studied in more detail. These are: 

Alternative 1 . At Site A, all visible calcine would be removed and the land graded and contoured 
to provide appropriate slope stability and floodplain function. The main stream channel would be 
restored in its current alignment. The channel would be graded to create the channel and flood¬ 
plain topography best suited to transport water and sediment without excessive scour or sedi¬ 
ment deposition. The restoration would be done so as to allow a secondary overflow channel to 
form during high flows. This secondary channel would be located between the current channel 
alignment and Hicks Road, where the more constrained upper portion of the Site A channel tran¬ 
sitions to its less constrained downstream reach. 

A temporary sediment retention basin would be developed at the lower reach of the Site A, near 
Alamitos Road. It would serve as part of the erosion and sediment control for the project imme¬ 
diately after construction, while site vegetation was being established. The basin would be sized 
to retain twice the projected annual sediment yield from the drainage. 

An eroded road embankment below Hicks Road at its intersection with Alamitos Road would be 
restored and protected against future erosion. The restoration would restore the road edge and 
result in a 3:1 slope between the road and an alluvial flood terrace. The slope would be protected 
against stream scour to the 10-year flood stage with natural materials. 

The existing culvert crossing under Alamitos Road consists of three corrugated metal pipes and 
would be replaced with a culvert meeting County standards. On the upstream side, the bank and 
road edge of Alamitos Road would be restored and protected against erosion. On the down¬ 
stream side, the bank and road edge would be restored and protected and a stone energy dissipater 
installed below the culvert outfall. 

Following construction at Site A, the disturbed area would be vegetated. The vegetation would be con¬ 
sistent with that of similar drainages in the area, and would include riparian plant species along the drain¬ 
age and upland species at higher elevations. The vegetation would be maintained until established. 
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At Site B, all visible calcine would be removed and the land graded and contoured to provide appro¬ 
priate slope stability and floodplain function. The stream channel would be restored in its current 
alignment in the topographically constrained upper reach of Site B. In the wider lower reach of 
Site B, the channel would be realigned and located more centrally in the floodplain to avoid erod¬ 
ing hillsiopes. The channel would be graded to create the channel and floodplain topography 
best suited to transport water and sediment without excessive scour or sediment deposition. As 
needed, low-level structures of stone would be installed in the stream bed to prevent excessive 
erosion of the channel. 

Following construction at Site B, the disturbed area would be vegetated. The vegetation would be 
consistent with that of similar drainages in the area, and would include riparian plant species along the 
drainage and upland species at higher elevations. The vegetation would be maintained until 
established. 

Alternative 2. This Alternative would be similar to Alternative 1 except that the existing culvert 
crossing under Alamitos Road would be left in place and not replaced. A vegetated boulder energy 
dissipater would be installed at the outlet of the existing culverts. 

Alternative 3. This Alternative would be similar to the Alternative 1 except that the stream chan¬ 
nel would be realigned in the lower reach of Site B at key points where erosion is occurring along 
the toe of the hillslope. These eroding banks would be graded to a stable slope and protected 
against channel erosion using biotechnical measures. The channel realignment with this alter¬ 
native is not as significant as with the Alternative 1. The channel would be realigned only to accom¬ 
modate the slope regrading, and not to reestablish a channel more centrally in the floodplain. 

5.2 Evaluation of Alternatives and Recommended Project 

This section discusses the expected operating life, life-cycle costs and construction difficulties and 
compares the alternatives with regard to geomorphic, hydrologic and biological characteristics. 

5.2.1 Expected Operating Life 

The restoration elements that comprise each of the three alternatives would have an indefinite 
expected operating life. There is no distinction between the alternatives with regard to these ele¬ 
ments. The restoration elements are designed to reintroduce and facilitate natural physical pro¬ 
cesses within the riparian corridor and to reestablish native plant communities and habitat. As 
such, both the physical and biological restoration elements can be expected to adjust and evolve 
overtime, with the overall system remaining stable. 

Alternatives 1 and 3 incorporate a new culvert crossing at Alamitos Road. Culvert crossings have 
a finite service life. It is assumed that the new reinforced concrete pipe (RCP) culvert would have 
a service life of 50 years. 

Alternative 2 would retain the existing culvert crossing but would provide an energy dissipater at 
its outlet. It is not known how long the existing corrugated metal pipe(s) (CMP) culvert system has 
been in place. A reasonable life expectancy for CMP culverts is 25-35 years. Based on visual 
examination, it appears that the metal pipes may have a remaining service life of approximately 15 
to 20 years. However, the service life of the system could be significantly shortened by flows 
overtopping the roadway and eroding the road embankment and fill around the culverts. 
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5.2.2 Life-Cycle Costs 


Life cycle costs include: 

• Initial capital costs 

• Annual operation and maintenance costs 

• Facility replacement costs 

Initial Capital Costs. Initial capital costs include the cost to construct the restoration elements and 
the new culvert system, install and remove the temporary access roads, and conduct monitoring 
during the first five years of the operation of the system. There is little distinction between the 
capital costs of the alternatives with the exception of the cost of installing the culvert with Alterna¬ 
tives 1 and 3. The capital costs 
of the alternatives are included in 
Table 5-1. Appendix C provides 
cost estimate detail for the rec¬ 
ommended project. 


Table 5-1. Initial Capital Cost Summary for Sites A and B 

Description 

Initial 

Cost of 
Construction 

Cost of 
5-Year 
Monitoring 

Total Initial 
Capital Cost 

Alternative No. 1 

$4J5 million 

$0.15 million 

$4.90 million 

Alternative No. 2 

$4.6 million 

$0.15 million 

$4.75 million 

Alternative No. 3 

$4.75 million 

$0.15 million 

$4.90 million 


Annual operation and main¬ 
tenance costs. It is not antici¬ 
pated that the restoration ele¬ 
ments of the project will require 
annual operation and mainte¬ 
nance. However, annual operation and maintenance (O&M) costs are anticipated for the culvert 
and energy dissipation system. To develop the estimated O&M cost of the culvert system, it was 
assumed that an annual inspection would be performed and that every other year, vegetation would 
be removed from the areas immediately upstream of the culvert inlet and downstream of its outlet. 
No other significant O&M costs are assumed. Annual inspection of the culvert and energy dissipa¬ 
tion system is budgeted for one person and one vehicle for a period of 4 hours at a cost of $500 per 
year based on $125 per hour. Vegetation removal every other year is budgeted for two persons and 
one dump truck for one day. It is assumed that removal and loading of vegetation and debris would 


truck is assumed to be $400 per day. 
Therefore, the estimated cost for removal 
and disposal of vegetation is $2,400, 
every other year. These costs would 
be applicable to all alternatives as the 
existing culvert system still needs to be 
maintained and operated. These costs 
are summarized in Table 5-2. 


Table 5-2. Operation and Maintenance Cost Summary 

Activity 

Frequency 

Estimated 

Cost 

Culvert Inspection 

Once per year 

$500 

Vegetatioa'Debris Removal 

Once every other year 

$2,400 


Facility replacement costs. Facility replacement costs are presented in current dollars. Because 
the restoration elements are designed to restore physical processes, it is not anticipated that 
restoration elements will require replacement. However, the culvert and energy dissipation sys¬ 
tem have a finite life span which is assumed to be 50 years. The current dollar cost of the culvert 
system, not including contingencies, is estimated to be $100,000. 


5.2.3 Construction Difficulties 

Construction difficulties would be nearly identical for each alternative. The identified construction 
difficulties are: 
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• Traffic control during installation of the new culvert (applies to Alternatives 1 and 3 only) 

• Temporary construction access 

• A restrictive work corridor for calcine removal and channel restoration in Site B 

• Calcine removal 

• Restoration elements 

• Establishment of new vegetation (no feasible means of irrigation) 

• Dewatering during construction 

• Health and safety 

Traffic Control During installation of the New Culvert. The project will require control of traffic 
during installation of the new culvert in Alamitos Road. The volume of traffic on the road is low. 
The existing road pavement measures approximately 32 feet in width with minimal shoulders 
and steep banks on either side. The culvert will need to be installed in two phases. The first phase 
would include reconstruction of the eastern side of the road embankment to establish a new 
embankment slope of 2H:1V. The new culvert would be constructed from its outlet to about the 
centerline of the existing road. To manage traffic, the existing road would be temporarily nar¬ 
rowed to a single lane with stop signs for each direction of traffic. The single lane road would 
measure not less than 14 feet in width. K-rails would be installed on each side of the temporary 
single lane road. With completion of the downstream segment of culvert the east side road sur¬ 
face would be reconstructed in preparation for switching the position of the temporary single lane 
to this side of the road. In the second phase the new culvert would be installed from approxi¬ 
mately the centerline of the existing road upstream to the inlet of the new culvert. After installa¬ 
tion of the culvert, the road would be reconstructed. The K-rails would be removed to restore 
two lanes of traffic. 

Temporary Construction Access. A separate temporary construction access would be pro¬ 
vided to Site A and Site B. The Site A access would be from Hicks Road approximately 150 feet 
west of its intersection with Alamitos Road. A temporary ramp would be constructed to facilitate 
the movement of dump truck traffic into and out of the site. A separate temporary access would 
be constructed for Site B that would extend from Hicks Road and cross the main stem of Jacques 
Gulch. The access road would be designed to facilitate dump truck movements into and out of 
the site. 

Access to Site B would require the construction of a temporary access road extending from 
Hicks Road to Site B. Hicks Road is higher in elevation than Site B. The temporary road would 
begin approximately 1,500 feet north of the intersection of Hicks Road and Alamitos Road and 
would extend to the north and east. The temporary road would measure approximately 25 feet 
in width and the embankment would have side slopes of 1H:1 V. The maximum slope of the road 
would be approximately 20 percent. At its intersection with Hicks Road, the temporary road would 
maintain a level profile to provide a flat area to facilitate safe entry and exit from Site B. The 
access route would be aligned in the field to minimize tree removal, consistent with the need for 
trucks and equipment to enter and exit the site safely. Fill material used to make the access 
road would be removed after construction. Any trees removed by access road construction would 
be replanted at a ratio determined during the preparation of the Mitigation Monitoring Plan. 

Restrictive Work Corridor in Site B. The upper portion of Site B is located in a narrow canyon. 
The narrow bottom width of the canyon coupled with the steep side slopes will constrain machine 
movements during excavation and removal of the calcine. It may be necessary to handle exca¬ 
vated calcine multiple times prior to its ultimate deposition at the consolidation site. 
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Calcine Removal. Calcine contains mercury and potentially contains asbestos. OSHA 40-hour 
training may be required to perform excavation and hauling activities. Air monitoring may also 
be required during construction. It is highly recommended that a field construction engineer be 
on-site to observe calcine excavation activities and determine when excavation should cease. 
There is a limited amount of data available to assess the volume of calcine present at the site, 
which indicates that this project has the potential for claims for extra work and/or a claim for a 
substantial change in the quantity of work. Significantly more data points, based on a grid pat¬ 
tern, would be required to mitigate exposure to claims based on a substantial change in the quantity 
of work. The presence of a field engineer could mitigate the potential for claims due to over or 
under excavation. Costs associated with field engineering are included in the Additional Items 
section of the Cost Estimate included in Appendix C. 

Restoration Elements. Many of the restoration elements shown on the plans are specialty items 
that are not easy to construct. The contractor should have prior experience in installation of the 
types of elements shown on the plans. In addition, it is highly recommended that a qualified field 
engineer be present during installation of the specialty restoration elements. Costs associated 
with field engineering are included in the Additional Items section of the Cost Estimate included 
in Appendix C. 

Establishment of New Vegetation. There is no readily available water supply to provide irriga¬ 
tion water for new plantings. Rather than provide irrigation for new plantings, the project approach 
is to overplant and install replacement plantings as needed. Nonetheless, with completion of the 
calcine removal and creek restoration work, the Site B access road will be removed, making 
access to Site B difficult and requiring that manual labor perform all replacement planting activi¬ 
ties. Access to Site A will be easier but there will be no access road after the initial project com¬ 
pletion. Replacement planting in Site A will also require manual labor. 

Dewatering During Construction. Groundwater may be encountered during excavation of the 
calcine, particularly in Site A in the overflow channel area (Sycamore area), where the geo¬ 
technical investigation encountered groundwater at approximately 8 feet below ground surface. 
Groundwater may also be encountered during excavation of the sediment basin and during res¬ 
toration of the stream channel in the upper portion of site A and the lower portion of site B. A 
temporary drainage system may be required to direct stream flows around stream channel res¬ 
toration work areas and pumping may be required in the Sycamore area to temporarily lower 
groundwater levels to facilitate calcine removal and backfill operations. 

Health and Safety. The contractor selected to construct this project should prepare a project 
specific Health and Safety Plan (HSP) conforming to the requirements of CalOSHA and the Cali¬ 
fornia Department of Toxic Substances Control. Only 40-hour health and safety trained personnel 

should be allowed to perform the work of this project. 

5.2.4 Comparison of Geomorphic, Hydraulic, Geotechnical and Biological 
Characteristics 

Geomorphic Characteristics 

From a geomorphic perspective Alternative 1 has the most desirable characteristics. The new 
culvert slightly reduces backwater effects in Site A, allowing a more natural channel form to 
develop and slightly reducing the risk of lateral channel migration. The secondary channel in Site 
A reduces erosion risk and increases channel complexity. Relocation of the channel in Site B 
should reduce bank erosion and lead to better channel-floodplain connectivity. Stabilization of 
the bank toes in the upper reaches of Site B should reduce erosion and sediment loading of the 
channel downstream. 
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Alternative 2 would have very similar geomorphic characteristics to Alternative 1, but the pres¬ 
ence of the existing culvert would leave a slightly larger backwater effect at high flows, potentially 
encouraging aggradation and lateral channel migration near Hicks Road. Site B would be unchanged 
from Alternative 1. 

Alternative 3 would have the same geomorphic characteristics as Alternative 1 in Site A, but 
would have less desirable characteristics in Site B. The channel in Site B would be left against an 
unstable hillslope (though with some additional toe protection). The channel would have less flood- 
plain interaction and a less natural appearance due to the rock protection of the eroding bank. 

Hydrologic and Hydraulic Characteristics 

Sediment Management. There is no meaningful distinction between the three alternatives with 
regard to sediment management as each alternative incorporates a retention basin at Site A. 
The purpose of the retention basin is to trap and store sediment transported from the restoration 
areas during the first two years following the calcine removal and channel restoration. These 
construction operations will bare significant areas prior to the establishment of a rooted ground 
cover. While erosion control measures (Best Management Practices (BMPs)) will be employed 
to minimize raindrop impact and soil detachment and transport in runoff, some level of erosion 
in excess of background levels can be expected to occur within these areas. In addition, some 
minor calcine residues could exit the restored reaches after construction. The proposed sediment 
retention basin is intended to store coarse sediments during its brief period of service, including 
minor, unconsolidated calcine residues. Once the available sediment storage volume has been 
filled, the lower reach channel will be allowed to move toward a stable form and alignment. Due 
to the initial undefined nature of the developing channel, the process of stable channel formation 
could take a number of years. As the basin is a temporary BMP measure, there will be no sedi¬ 
ment cleanout within the original excavated basin footprint. The sediment retention basin at the 
downstream end of Site A has a volume equivalent to twice the average annual sediment yield 
as discussed in Chapter 3, or 876 cubic yards. The basin is expected to operate as a sediment 
trap for approximately 2 years. 

Culvert Replacement. From a hydraulic capacity perspective, the replacement of the existing 
culvert at Alamitos Road favors Alternatives 1 and 3 over Alternative 2. Based on analysis of the 
capacity of the existing culvert, it may be expected that Alamitos Road would be overtopped 
approximately once every 5 years. Overtopping flows have the potential to severely damage the 
road embankment and pavement and convey debris and sediment downstream. On the other 
hand, the new culvert system would be capable of safely passing the 20-year flood without over¬ 
topping Alamitos Road thus reducing the risks associated with overtopping flows. 

Biological Characteristics 

Alternative 1 provides for an overflow channel at Site A. The lower elevation of the overflow 
channel relative to the water table would result in denser and more diverse vegetation. At 
Site B, Alternative 1 would place the channel in the lower reach of Site B more centrally in the 
floodplain, producing more low-terrace riparian planting area. The additional riparian habitat would 
provide the greatest enhancement of habitat for wildlife, including breeding habitat for special status 
birds. 

Alternative 2 would be the same as Alternative 1, except the culvert under Alamitos Road would 
be not be replaced. This would have no discernible effect on biological resources. Thus, Alter¬ 
native 1 and Alternative 2 are similar with regard to biological benefits. 
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Alternative 3 would provide the same biological benefits at Site A as the other two alternatives. 
However, at the lower reach of Site B, Alternative 3 would realign the channel away from key points 
where erosion is occurring along the toe of the hillslope. This would not produce as much low-terrace 
riparian planting area as Alternative 1, where the channel is more central to the floodplain. 

Geotechnical Characteristics 

A geotechnical investigation was performed for the project. The findings of the geotechnical inves¬ 
tigation are summarized in a report titled Geotechnical Engineering Investigation Jacques Gulch 
Restoration Project dated February 2006 (Northgate 2006). The objectives of the geotechnical 
investigation were to perform a geologic reconnaissance and mapping, investigate the site and 
subsurface conditions, perform appropriate geotechnical laboratory testing, evaluate the data, esti¬ 
mate the thickness and extent of mercury impacted materials and develop geotechnical recom¬ 
mendations and design criteria. Each of the alternatives would repair the eroded portion of Hicks 
Road. Alternatives 1 and 3 include replacement of the culvert under Alamitos Road. It is assumed 
that the project design will implement the recommendations in the geotechnical report. Therefore, 
from a geotechnical perspective, there would be no significant distinction between the alternatives. 

5.2.5 Monitoring 

It is anticipated that long-term monitoring of the restoration elements will not be required. How¬ 
ever, the plant establishment should be periodically examined to evaluate performance for a period 
of three years following construction. 

Plant Establishment 

New plantings should be inspected and maintained for a period of three years following construc¬ 
tion. Inspection should be performed by a qualified professional. Vegetation will be replaced as 
necessary to meet the performance criteria established in conjunction with regulatory agencies. 
Maintenance should include installation of tree baskets to protected sprouted acoms, weeding 
and replacement planting as called for by the biologist. No other long-term monitoring of channel 
stabilization or vegetation is anticipated. 

5.2.6 Recommended Project 

It is recommended that the District implement Alternative 1. This alternative combines the high¬ 
est ranking Conceptual Site Alternative for Site A with the highest ranking Conceptual Site Alter¬ 
native for Site B. From a geomorphic perspective, Alternative 1 has the most desirable character¬ 
istics because it includes the new culvert in Site A, which will encourage a more natural channel to 
develop, and includes a relocated channel in Site B which promotes better floodplain connectivity. 
From a biological perspective, Alternative f provides enhanced riparian terraces in Site B. Alterna¬ 
tive 1 would increase the capacity of the existing culvert to safely convey the 20-year flood, thereby 
reducing the frequency of flows overtopping Alamitos Road and the resulting potential damage. 

Drawings of Alternative 1, the Recommended Project, are provided in Appendix D. Appendix E 
includes drawings of the two alternatives to the project. 

5.2.7 Consolidation Site 

The Consent Decree requires that all visible calcine in the Jacques Gulch project sites be removed, 
consolidated, and capped at the Mine Hill area of the Almaden Quicksilver County Park, and/or 
trapped and/or stabilized in place. The Project proposes to remove all visible calcine and to con¬ 
solidate and cap it. 
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The consolidation site at Mine Hill is located in an area known as the San Francisco Open Cut. 
The site is referred to as the Mine Hill consolidation area. It is approximately 750 feet northwest 
of the abandoned Mine Hill rotary furnace and mine buildings. This site has been used previ¬ 
ously by Santa Clara County for consolidation of calcine from other restoration projects. The 
calcine fill material has been deposited, graded, compacted, capped, and drained in accordance 
with engineering drawing 5 of 16 prepared by the County and dated March 17, 1996. This design 
was approved by the California Department of Toxic Substances Control. The existing fill is 
capped with a layer approximately 2 feet thick. Except for sparse grass, there is little vegetation 
cover on the site. Existing fill slopes at the site vary from 3 to 1 on the lower section to 15 to 1 
on the upper section. Concrete V-drains have been constructed across the consolidation area to 
intercept overland flow and prevent the formation of erosion rills. 

Using a footprint that remains within the barren surface of the existing consolidation area and 
using maximum side slopes of 2.5 to 1, the total amount of material that can be contained on 
this site is estimated to be approximately 37,000 cubic yards. This quantity includes both calcine 
fill and capping materials. Following placement of fill, a 2-foot thick protective layer or cap would 
be placed over it to prevent water from penetrating into the fill. This cap represents a volume of 
approximately 7,000 cubic yards. This leaves a net potential volume of 30,000 cubic yards for 
the consolidation of calcine. 

The District anticipates that the Jacques Gulch Restoration Project will generate 15,000 cubic 
yards of calcine, including a bulking factor allowance. Santa Clara County anticipates that its sep¬ 
arate projects will generate 10,000 cubic yards of calcine. It is proposed to compact the calcine 
fill material to 85% relative compaction at the optimum moisture content. The combined volume 
of the Jacques Gulch project and the County projects is 25,000 cubic yards. With an available 
capacity of 30,000 cubic yards, this leaves an allowance of 5,000 cubic yards at the site to accom¬ 
modate any volume change that may occur between excavating the calcine and compacting it at 
the Mine Hill consolidation site. 

The existing fill site will require some preparation, such as tilling, key construction, footing and 
benching, before new calcine can be placed and compacted. The existing access road from Wood 
Road to the north end of the consolidation area will be cleared of vegetation that has grown 
since the road was last used. The lower edge of the proposed new fill area will require construc¬ 
tion of a keyway prior to any fill being placed. An existing vent shaft for a mining tunnel beneath 
the site will be extended vertically to accommodate the additional fill height. 

Calcine will be consolidated at the site by the District and the County in two separate phases. 
Phase one will occur as part of the District’s Jacques Gulch Restoration Project. The project will 
result in fill being placed over the existing fill, from elevation 1630 up to approximately elevation 
1675. During this operation, fill will be placed at a maximum slope of 2.5 to 1 and a 2-foot-thick 
cap will be placed on all side slopes. Benches and concrete drains will be constructed as shown 
on the drawings. The new concrete drains will be connected with the existing drainage system 
at the base of the fill area. The top surface of phase one will not be capped until after the sec¬ 
ond fill phase. To protect surrounding slopes, the perimeter of the open top area will be con¬ 
tained by a rolled erosion control product to prevent sediment from leaving the site. 

Phase two is expected to occur 12 months after completion of phase one. During this second 
phase, Santa Clara County will complete the fill. This includes a 2-foot-thick cap placed on the 
side slopes and top of the phase two fill. Concrete drains will be constructed to connect with the 
drainage system of phase one. 
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A geotechnical investigation was performed confirming the stability of the proposed fill slopes for 
the two phases of construction along with recommendations for the proposed design for the fill 
operations including the keys, footings, compaction, and shrinkage. 

5.3 Cost, Funding, and Schedule for Recommended Project 

5.3.1 Cost 

The estimated cost for the recommended project is $4.9 million. There are no anticipated right- 
of-way acquisition costs. Estimated quantities and order-of-magnitude costs for the recommended 
project are provided in Appendix C. 

5.3.2 Funding 

The recommended project would be funded by the District’s Water Utility Enterprise Fund. Under 
the terms of a to-be-executed agreement with the County of Santa Clara (County), the County 
may reimburse the District an amount up to $140,000 for replacement of the County’s existing 
culvert system beneath Alamitos Road. 

5.3.3 Schedule 

Advertising of the construction project is anticipated to occur in March 2009. Construction con¬ 
tract award is anticipated to occur in May 2009. Construction is anticipated to begin in June 2009 
and last through the year. 
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Appendix A 

From the Geotechnical Investigation Report prepared for the Santa Clara Valley Water District: 

Northgate Environmental Management, Inc., July 2006. “Geotechnical Engineering Investiga¬ 
tion: Jacques Gulch Restoration Project” 

DESIGN RECOMMENDATIONS 

Our geotechnical design recommendations are presented and discussed in the following sections. 

Foundations 

We recommend that if a box culvert is used, it be supported on a mat foundation bearing on the 
native sandy clay soil. At this depth, the following allowable bearing pressures are recommended: 


Allowable Bearing Pressures for Mat Foundation 
Bearing on Native Sandy Clay 

Dead Load 

2000 pounds per square foot 

Dead plus Live Loads 

3000 pounds per square foot 

All loads 

4000 pounds per square foot 


The Civil Engineer/Structural Engineer should design the culvert to withstand the HS20 design 
loading assuming a 2-foot soil cover. 

Footing concrete should be poured neat against undisturbed soil. Any existing fill or disturbed or 
softened material within the footing excavations should be removed to firm bearing material. Over¬ 
excavated areas should be backfilled with lean or structural concrete or compacted fill. Footing 
excavations should be kept moist before concrete placement. 

If a reinforced concrete pipe culvert is used, we recommend that the pipe be bedded on a mini¬ 
mum of 6 inched of clean sand. The culvert backfill should meet the following specification: 


Sieve Size 

Percentage Passing 

3-inch 

100 

No.4 

35 to 100 

No.30 

20 to 100 
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The excavation should be backfilled to the crown of the pipe. 

A cutoff wall is recommended upslope and downslope of culvert. The cutoff wall should extend 
a minimu m of 3 feet into undisturbed native soil below the bottom of the culvert and 3 feet into 
the undisturbed excavation sidewalls. Care should be taken to verify that bedding and backfill is 
not present in the cutoff wall excavations at the time of the concrete pour. 

The culvert empties into Aknaden Reservoir. Currently there is a large scour feature at the end 
of the existing pipes. We recommend that the culvert designer design a concrete outlet structure 
to minimize scour and undermining of the new culvert. 

A Geotechnical Engineer should review the foundation plans before issuing the construction 
bids, and observe all foundation excavations and inspect and approve all soil materials. 

Lateral Earth Pressures 

Lateral earth pressures are imposed on all earth-retaining structures. For cantilever retaining walls, 
which are free to deflect, an active earth pressure equivalent to a fluid having a density of 35 
pounds per cubic foot (pcf) is recommended. This value assumes that imported granular fill will 
be used as retaining wall backfill. If native clay soils are used as backfill, a higher value will be 
required and a Geotechnical Engineer should be contacted for additional recommendations. 

For restrained and drained conditions, such as the culvert walls with drainage, where deflection 
is not acceptable, an “at rest” condition would apply. Under this condition, the recommended 
backfill pressure for granular backfill is equivalent to a fluid with a density of 65 pcf. If the 
walls are not drained and hydrostatic pressures could exist behind the walls, an “at-rest,” 
undrained equivalent fluid pressure of 93 pcf is recommended. 

These values presented above apply to horizontal backfill and do not include surcharge pressures 
that would be caused by load applied to the backfill. It is recommended that the surcharge 
pressures be accounted for by assuming a soil surcharge load equal to 2 feet of soil above the 
proposed ground surface. Where backfill is placed against structures, it is assumed that granular 
backfill be used in the zone equal to the wall height immediately adjacent to the structure. 

We recommend that a dynamic active earth pressure increment, Kae = 0.26, be applied at 2/3 of 
the wall height in addition to normal wall pressures to model dynamic loading. The dynamic earth 
pressure increment may be modeled using an inverted triangular pressure distribution as an 
equivalent fluid density of 65 pcf (though inverted). 

Resistance to lateral loads is obtained from passive resistance on the opposite vertical face of the 
culvert. Friction coefficient of 0.3 on the bottom of the mat foundation may be included in the 
design. 

Seismic Design Parameters 

We recommend that the following seismic design parameters be incorporated in the project 
design: 
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CBC Site Categorization and Site Coefficients 

Blake UBC Seismic, 1998 

Categorization/Coefficient 1 

Design Value 

Soil Profile Type (Table 16-J) 1 

Sc 

Seismic Zone (Figure 16-2) \ 

4 

Seismic Zone Factor (Figure 16-1) i 

0.4 

Seismic Source Name 

San Andreas, Monte Vista 

Seismic Source Type (Table 16-U) \ 

A, B 

Distance to Seismic Source (kilometers) j 

8.3, 1.4 

Near Source Factor Na (Table 16-S) 

1.3 

Near Source Factor Nv (Table 16-T) 

1.6 

Seismic Coefficient Ca (Table 16-Q) 

| 0.52 

Seismic Coefficient Cv (Table 16-R) 

0.90 


Site Preparation and Grading 

It is not anticipated that any site clearing will be required from a geotechnical engineering stand¬ 
point in Sites A and B, except in the erosion repair area. The calcine materials will be excavated 
using an excavator, loaded into trucks, and hauled from the Site. The materials will be taken to a 
designated disposal area, placed, and capped. In the erosion repair area, the site should be stripped 
of vegetation. The loose and disturbed materials should be excavated and stockpiled for reuse. 
The organic-rich soils should not be reused as engineered fill. 

At the culvert Site clearing will include the removal of existing pavements and surface debris. It 
is expected that the work will be done in sections to maintain one-lane road access through the 
work area. The existing culvert pipes will be removed, and the Site will be excavated to the design 
grade. The excavated materials should be suitable for reuse in the erosion repair area but not in 
the culvert area since granular backfill is recommended for the culvert bedding and backfill. 

Surfaces to receive fill should be scarified to a depth of 6 inches and recompacted. Scarification 
may be reduced or eliminated at the discretion of a Geotechnical Engineer based on field obser¬ 
vations if such activities will not result in improvement due to the presence of cobbles, boulders 
or other rock-like materials. Fills should be compacted as recommended below: 

• Structural fills (including fills beneath structures, beneath pavement, and engineered slopes) 
should be placed to a minimum 90 percent relative compaction (ASTM D1557) below a depth 
of 4 feet. From the pavement subgrade to a depth of 4 feet the structural fill should be com¬ 
pacted to 95 percent compaction. Structural fill should be brought to a moisture content of 
optimum percent to optimum plus three percent. Fills should be placed in uniform lifts of no 
more than 8-inch loose thickness. Only light, walk behind, or remote compaction equipment 
should be used within the zone of soil behind the wall equal to the soil height above the wall 
base. Overcompaction should be avoided because increased compactive effort can result in lat- 
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eral pressures higher than those recommended in this report. In these areas where light equip¬ 
ment is used, it may be necessary to reduce the lift thickness to obtain the specified compaction. 

All imported fill materials should be approved by a Geotechnical Engineer before being brought 
to the Site. All imported non-expansive fill material should be granular in nature and be a select 
fill meeting the following requirements: minimu m R- value of 35, maximum expansion pressure 
of 100, and maximum plasticity index of 12. Materials should be compacted as described above 
for recompacted on-site fill materials. A representative of a Geotechnical Engineer should 
observe site grading including stripping, scarifying, and placing and compacting fills and 
backfills. 

Slopes 

Cut Slopes - Temporary cut slopes in native or fill soils should be no steeper than 1 horizontal to 
1 vertical. Cut slopes should be observed by the Geotechnical Engineer to verify the stability of 
the exposed soils. 

Fill Slopes - The erosion repair fill should be keyed-into existing competent material or bedrock. 
Keyways should be at least 4 feet deep and 8 feet wide to provide sufficient connection between 
the existing soils and fill, and ample width for the construction equipment. The keyway should 
extend along the full length of the fill slope. Keyways should be back-sloped at an inclination of 
at least five percent. The fill slope inclination should be no steeper than 2 horizontal to 1 
vertical. 

Pavement Design 

We recommend that the repaired pavement section be constructed to match the existing pave¬ 
ment design materials and thicknesses except the asphalt concrete should be the existing thick¬ 
ness plus 1 inch. When the excavation is made for the culvert, we recommend that the existing 
pavement section be removed a minimum of 1 foot beyond the limits of the excavation and be 
repaved in the same manner as the trench area. 
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BORING NUMBER B-1A 
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PROJECT NAME Jacques Gulch _ 

PROJECT NUMBE R 8035.01 _ 


DATE STARTED 10/12/05 _ COMPLETED 10/12/05 

DRILLING CONTRACTO R Clearheart Drilling _ 

DRILLING METHOD Solid Stem Auger _ 

LOGGED BY JWO _ CHECKED BY TXS 

NOTES: Refusal at 5.0 feet moved hole _ 


PROJECT LOCATION San Jose, California 


Ground ELEVATION_ 

GROUND WATER LEVELS: 

AFTER DRILLING^_ 

SURFACE CONDITIONS: 


HOLE SIZE_4^_ 

AT TIME OF DRILLING. 
AT END OF DRILLING - 


5=0 

LU < _J 

Q CC 

O 


MATERIAL DESCRIPTION 

SILTY SAND (SM)(FILL); loose, dry, brown, -10% gravel - 3/4" 
subangular 

Hard drilling 

Very hard drilling - solid rock and concrete, very slow 
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Refusal @5.0 feet 

Bottom of borehole at 5.0 feet bgs. 
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PROJECT NAM E Jacques Gulch _ 

PROJECT NUMBE R 8035.01 


DATE STARTED 10/12/05 _ COMPLETED 10/12/05 

DRILLING CONTRACTO R Clearheart Drilling _ 

DRILLING METHOD Solid Stem Auaer _ 

LOGGED BY JWO _ CHECKED BY TXS 

NOTES: __ 


PROJECT LOCATION San Jose. California_ 


Ground ELEVATION_ HOLE SIZE _ 4 ” _ 

GROUND WATER LEVELS: AT TIME OF DRILLING, 

AFTER DRILLING —_ AT END OF DRILLING^ 

SURFACE CONDITIONS: Roadside dirt_ 



SILTY SAND (SM); Fill, loose, dry, brown, -10% gravel - 3/4" 
subangular 


SANDY CLAY (CL); Fill, medium stiff, moist, brown, trace gravel, 
3/8"-, subangular 

Contains fragments of brick and asphalt, brown mottled with gray 
and yellowish brown - 


SANDY CLAY (CL); stiff, moist, dark brown, trace of gravel, 2\ 
subangular, gravel is gray/blue 


110 14 


Unconfined 
Compression 3060 


SANDY SILTY CLAY (CL); stiff, moist, dark brown, rootlets, 
trace gravel, subrounded 


SANDY CLAY (CL); moist, stiff, dark brown and yellowish brown, 
trace gravel (angular rock fragments 1.5"-). 


5 

21 

/ 

/ 

X 

6 

13 

/ 

/ 

/ ' 

J Becomes very moist to wet 


7 

13 


SILTY SAND (SM); dense, wet, brown 10-20% gravel, including 
serpentinite 


SANDY CLAY (CL); very stiff, very moist, brown/orangish brown, 
with some gravel 

Bedrock-sandsotne _ 

v Bedrock-greenstone _x- 

Bottom of borehole at 22-0 feet bgs. 


116 17 


Unconfined 
Compression 6730 
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PROJECT NAM E Jacques Gulch _ 

PROJECT NUMBER 8035.01 

DATE STARTED 10/11/05 _ COMPLETED 10/11 

DRILLING CONTRACTO R Clearheart Drilling _ 

DRILLING METHO D Solid Stem Auqer/Split Spoon _ 

LOGGED BY JWO _ CHECKED BY TXS 

NOTES:_ 


PROJECT LOCATION San Jose. California 

COMPLETED 10/11/05 Ground ELEVATION_ HOLE SIZE^_ 

g__ GROUND WATER LEVELS: 2 AT TIME OF DRILLIN G 7.4 ft 

Spoon _ AFTER DRILLING — AT END OF DRILLIN G — 

CHECKED BY TXS SURFACE CONDITIONS: Stream terrace_ 


2* I— -sP 

l5 S “b 

llllll 

8 £ 18 

0L Q O 






. brown _ 


SANDY GRAVEL (GW); dense, dry, brown, 2 H ,-sub rounded 


I SILTY SAND (SM); medium dense, moist, brown, 10-20% gravel 




SILTY SAND (SM); loose, saturated, 5-15% gravel 


SILTY GRAVEL (GW); loose, saturated, brown, trace sand 
Bottom of borehole at 15.0 feet bgs. 
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PROJECT NAME Jacques Gulch _ 

PROJECT NUMBER 8035.01 

DATE STARTED 10/11/05 _ ( 

DRILLING CONTRACTO R Cfearheart Drillinc 
DRILLING METHOD Solid Stem Auger 


PROJECT LOCATION San Jose. California 


COMPLETED 10/11/05 


Ground ELEVATION_ 

GROUND WATER LEVELS: 
AFTER DRILLING — 


HOLE SIZE_£_ 

AT TIME OF DRILLING. 
AT END OF DRILLING - 


LOGGED BY JWO 
NOTES:_ 


X pp 

te- £§ 

LJJ —' < i 


CHECKED BY TXS 


SURFACE CONDITIONS: Grassv/araveL stream bank 


MATERIAL DESCRIPTION 


Ill 

QL 


2 

t 

>Q1 

H LU 


LU 

CL 

s 

UJ m 
_J 2 

Q- x 

mO 


ZU 

Z)-S 


o 

O 

>- 

< 

o 

DC 

CO 


CL 

a 


OTHER 


SAND (SW-SM), loose, dry, reddish-brown (pinkish/gray color 
when dry), with silt and gravel to 3"-, subrounded calcines 


SfLTY GRAVEL (GM); medium dense, dry, brown, with some 
sand, serpentinite gravel 


SfLTY SAND (SM); medium dense, moist, brown mottled with 
Jan. trace aravel 


Bottom of borehole at 6.5 feet bgs. 
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BORING NUMBER B-5 

PAGE 1 OF 1 


PROJECT NAM E Jacques Gulch 
PROJECT NUMBER 8035,01 


DATE STARTED 10/11/05 


COMPLETED 10/11/05 


_ PROJECT LOCATION San Jose. California 


DRILLING CONTRACTO R Clearheart Drillinc 
DRILLING METHOD Solid Stem Auaer 


LOGGED BY JWO 
NOTES: 


CHECKED BY TXS 


Ground ELEVATION_ 

GROUND WATER LEVELS: 

AFTER DRILLIN G — 
SURFACE CONDITIONS: 


_ HOLE SIZE_4][_ 

2 AT TIME OF DRILLIN G 5.5 ft 
yg_ AT END OF DRILLIN G 5.3 ft 


I 


^ § 

CL 




SILTY SANDY GRAVEL (GW); very dense, moist, brownish 
gray, very hard drilling, calcine/cemented material _ 


S1TLY GRAVEL (GM); medium dense, very moist to wet, brown, 
with sand, gravel is I 1 '- subangularto subrounded 


SILTY SAND (SM); medium dense, brown, trace gravel 


SAND (SP-SM); dense, dark brown, with silt and gravel, dark red 
gravels in sample 


i xSANDY CLAY (CL): dark brown/dark gray 


Hole collapsed to 7 1/2 feet 

Bottom of borehole at 9.5 feet bgs. 
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BORING NUMBER B-6 

PAGE 1 OF 1 


PROJECT NAME Jacques Gulch _ 

PROJECT NUMBER 8035.01 

DATE STARTED 10/11/05 _ COMPLETED 10/11/05 

DRILLING CONTRACTO R Clearheart Drilling _ 

DRILLING METHO D Solid Stem Auger/Split Spoon _ 

LOGGED BY JWO _ CHECKED BY TXS 

NOTES:_ 


PROJECT LOCATION San Jose. California 


Ground ELEVATION_ 

GROUND WATER LEVELS: 
AFTER DRILLING —_ 


HOLE SIZE^T_ 

AT TIME OF DRILLING. 
AT END OF DRILLING - 



SURFACE CONDITIONS: Top of gravelly berm 


w > 

HO 

ELS 5 i 

O > 

o o: 

CL Q 


OTHER 


SILTY SAND (SM); medium dense, dry-slightly moist, reddish 
brown, 10-20% gravel, 6"- (1.5" observed in nearby cut), 
subrounded calcines 


GRAVEL (GW-GM); medium dense, moist, with silt, trace sand, 
^gravel is predominantly serpentinite calcines ^ 


GRAVEL (GP-GM); dense, moist, reddish brown, with silt and 
sand calcines 


GRAVEL (GW-GM); well graded 


Becomes loose 


Gravelly up to 3” in cuttings 



40 




8 
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BORING NUMBER B-7 

PAGE 1 OF 1 


PROJECT NAM E Jacques Gulch _ 

PROJECT NUMBER 8035.01 

DATE STARTED 10/11/05 _ < 

DRILLING CONTRACTO R Clearheart Drillinc 
DRILLING METHO D Solid Stem Auger 

LOGGED BY JWO _ ( 

NOTES:_ 


COMPLETED 10/11/05 


CHECKED BY TXS 


PROJECT LOCATION San Jose, California 


Ground ELEVATION_ 

GROUND WATER LEVELS: 

AFTER PRILLIN G — 
SURFACE CONDITIONS: 


_ HOLE SIZE _ 

AT TIME OF DRILLIN G — 

I AT END OF DRILLIN G 7.0 ft 


x S2 
a. o 

lrl '—' <T . 


MATERIAL DESCRIPTION 


GRAVEL (GW); dense, dry, reddish brown 
Very hard drilling (calcines) 

SILTY SAND (SM); medium dense, moist, dark reddish brown, 

10% gravel calcines 

GRAVELLY SAND (SP-SM); dense, moist, dark reddish brown, 
gravel is 2 \ round to subangular, includes serpentinite, basaltic 
volcanic, reddish gravels, calcines 


X SILTY coarse SAND (SW-SM); loose to medium dense, similar 
to above, moist to wet calcines 


CLAYEY SAND (SC); medium dense, dark gray with rust 
mottling, with gravel 


Bottom of borehole at 11.5 feet bgs. 


ui ^ 

Q- »_ _ 

i_o — cr 

SB Z o 
o > 

O (£ 

CL O 




LL=33% 
PL-20 
Pl~13‘ 
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BORING NUMBER B~8 

PAGE 1 OF 1 


PROJECT NAME Jacques Gulch _ 

PROJECT NUMBER 8035.01 

DATE STARTED 10/11/05 _ C 

DRILLING CONTRACTO R Clearheart Drilling 
DRILLING METHO D Solid Stem Auger 

LOGGED BY JWO _ C 

NOTES:_ 


COMPLETED 10/11/05 


CHECKED BY TXS 


PROJECT LOCATION San Jose. California 


Ground ELEVATION_ 

GROUND WATER LEVELS: 

AFTER DRILLING — 
SURFACE CONDITIONS: 


HOLE SIZE_4!!_ 

AT TIME OF DRILLING,. 
AT END OF DRILLING - 


MATERIAL DESCRIPTION 


GRAVEL (GW); dense, moist, redish brown, very hard drilling 
(calcine/cemented layer) 

SILTY SAND (SM); loose to medium dense, very moist, reddish 

vbrown, some gravel calcines __ 

SILTY SAND (SM); loose, moist, dark brown, fine grained, <10% 
gravel 

Bottom of borehole at 4.5 feet bgs. 


UJ 

CL 


Z b 


CO 

LU 5 

l- Lii 


9~ ^ 1 — ^ 

y 2 

Q- 3 

COO 

gi. ii 

5Z 

o 

o >- 

< 


o oc 

CO 


0 - Q 


OTHER 
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BORING NUMBER B-9 

PAGE 1 OF 1 


PROJECT NAM E Jacques Gulch _ 

PROJECT NUMBER 8035.01 

DATE STARTED 10/11/05 _ 

DRILLING CONTRACTO R Clearheart Drillin 
DRILLING METHO D Solid Stem Auger 

LOGGED BY JWO _ 

NOTES:_ 


PROJECT LOCATION San Jose. California 


COMPLETED 10/11/05 


CHECKED BY TXS 


Ground ELEVATION_ 

GROUND WATER LEVELS: 
AFTER DRILLING — 


HOLE SIZE^r_ 

AT TIME OF DRILLING — 
AT END OF DRILLING — 


SURFACE CONDITIONS: Gravelly stream deposit 



o >■ 

O AC 

Q_ Q 


SILTY SAND to CLAYEY SAND (SM-SC); loose to medium 
dense, moist to wet, brown 


Bottom of borehole at 6.5 feet bgs. 
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BORING NUMBER B-10 

PAGE 1 OF 1 


PROJECT NAME Jacques Gulch _ 

PROJECT NUMBER 8035.01 

DATE STARTED 10/18/05 _ COMPLETED 10/18/05 

DRILLING CONTRACTO R Access Soil Drilling _ 

DRILLING METHOD Split spoon _ 


LOGGED BY JWO 
NOTES:_ 


CHECKED BY TXS 


PROJECT LOCATION San Jose. California 


Ground ELEVATION_ 

GROUNDWATER LEVELS: 

AFTER DRILLING — 
SURFACE CONDITIONS: 


HOLE SIZE_ 

AT TIME OF DRILLING. 
AT END OF DRILLING - 


i-io 

5=0 


MATERIAL DESCRIPTION 


GRAVELLY SAND (SW); dense, dry to slightly moist, reddish 
brown, trace silt, calcines 


With more silt 


SILTY GRAVEL (GP-GM); very dense, dry, gray/white 
Bottom of borehole at 8.5 feet bgs 


SAMPLE TYPE 
NUMBER 

BLOW 

COUNTS 

POCKET PEN. 
(tsf) 

1 

36 


2 

76 


_ 

50/fi" - 


4 

73 


5 

71 


6 

67 





OTHER 
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BORING NUMBER B-12 

PAGE 1 OF 1 


PROJECT NAME Jacques Gulch _ 

PROJECT NUMBER 8035.01_ 


DATE STARTED 10/18/05 _ COMPLETED 10/18/05 

DRILLING CONTRACTO R Access Soil Drilling _ 

DRILLING METHOD Minuteman_ 


PROJECT LOCATION San Jose. California 


LOGGED BY JWO 
NOTES:_ 


CHECKED BY TXS 


Ground ELEVATION_ 

GROUND WATER LEVELS: 

AFTER DRILLING — 
SURFACE CONDITIONS: 


HOLE SIZE_ 

AT TIME OF DRILLING. 
AT END OF DRILLING - 


HI 

0_ 

z 

> 0C 

CO w 

E- LU 

gfc °- 

LJJ CO 

Ij5 

pj Z h- 

32 y 

9= 3 

EO O 

2z 

o o 

< 

o 

CO 

Cl 


Bottom of borehole at 9.0 feet bgs. 
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BORING NUMBER B-13 

PAGE 1 OF 1 


PROJECT NAME Jacques Gulch _ 

PROJECT NUMBER 8035.01 

DATE STARTED 10/18/05 _ COMPLETED 10/18/05 

DRILLING CONTRACTO R Access Soil Drilling _ 

DRILLING METHOD Minuteman/Solit Spoon_ 


LOGGED BY JWO 
NOTES:_ 


CHECKED BY TXS 


PROJECT LOCATIO N San Jose. California _ 

Ground ELEVATION_ HOLE SIZE_ 

GROUND WATER LEVELS: AT TIME OF DRILLING, 

AFTER DRILLING — AT END OF DRILLING^ 

SURFACE CONDITIONS: Grassy stream bank terrace_ 



2 

hi 

CL 

iUB 

1- —. 
2 ° 
r5S 

in? 

|fe 

few 

OTHER 

O 

>- 

02 


o 

o' 

20 


CL 

Q 

O 
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BORING NUMBER B-14A&B 

PAGE 1 OF 1 


PROJECT NAM E Jacoues Gulch _ 

PROJECT NUMBER 8Q35.Q1 

DATE STARTED 10/17/05 _ COMPLETED 10/17/05 

DRILLING CONTRACTO R Access Soil Drilling _ 

DRILLING METHO D Minuteman/Solid Auger _ 

LOGGED BY JWO _ CHECKED BY TXS 

NOTES: B-14A from 0 to 4.5 feet. B-14B from 4.5 feet to 9 feet 


PROJECT LOCATION San Jose. California 


Ground ELEVATION_ 

GROUND WATER LEVELS: 

AFTER DRILLING — 
SURFACE CONDITIONS: 


HOLE SIZE,£_ 

AT TIME OF DRILLING, 
AT END OF DRILLING^ 


x « 
O 


i 



GRAVELLY SAND (SW-SM); medium dense to dense, dry, 
reddish brown, calcine gravels, trace silt 


becomes slightly moist, hole collapsed at 4 1/2 feet, moved 1 foot 
away and drilled 14B 


SILTY SAND (SM); dense, slightly moist, dark brown, some 
gravel 

GRAVEL (GP); very dense, brown 


Bottom of borehole at 9 0 feet bgs. 
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BORING NUMBER B-15 


PAGE 1 OF 1 


PROJECT NAM E Jacques Gulch 

PROJECT NUMBER 8035.01 


PROJECT LOCATION San Jose. California 
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BORING NUMBER B-16 

PAGE 1 OF 1 


PROJECT NAME Jacques Gulch 

PROJECT NUMBE R 8035.01 


DATE STARTED 10/17/05 


COMPLETED 10/17/05 


DRILLING CONTRACTOR Access Soil Drilling 


DRILLING METHOD Minuteman/Split Spoon 


LOGGED BY JWO 


CHECKED BY TXS 


PROJECT LOCATION San Jose, California 


Ground ELEVATION_ 

GROUNDWATER LEVELS: 

AFTER DRILLING^_ 

SURFACE CONDITIONS: 


HOLE SIZE_ 

AT TIME OF DRILLING — 
AT END OF DRILLING — 


MATERIAL DESCRIPTION 


g 5 

(gt ll 

o >- 
O £T 
CL Q 


OTHER 


SANDY GRAVEL (GP-GM); dense, dry, reddish brown, trace silt, 
contains calcines. Gravel is 1.5"-, rounded to subrounded 


SILTY SAND (SM); dense, dry to slightly moist, brown, trace to 
some gravel, low plasticity 
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BORING NUMBER B-17 


PAGE 1 OF 1 


PROJECT NAM E Jacques Gulch 
PROJECT NUMBER 8035.01 
DATE STARTED 10/17/05 


COMPLETED 10/17/05 


DRILLING CONTRACTOR Access Soil Drilling 


DRILLING METHOD Minuteman/Spiit Spoon 


LOGGED BY JWO 
NOTES: 


CHECKED BY TXS 


PROJECT LOCATION San Jose. California 


Ground ELEVATION_ 

GROUND WATER LEVELS: 

AFTER DRILLING — 
SURFACE CONDITIONS: 


HOLE SIZE_ 

AT TIME OF PRILLING — 
AT END OF DRILLING — 


x O 

UJ " <^j 




M, 

58 §< 

O >- 

o cc 

CL Q 


OTHER 


SILTY SAND to SANDY SILT (SM-ML); dense, dry, dark brown, 
trace gravel, roots. 


Bottom of borehole at 5.5 feet bgs. 
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BORING NUMBER B-18 

PAGE 1 OF 1 


PROJECT NAME Jacques Gulch 

PROJECT NUMBER 8035.01 
DATE STARTED 10/19/05 


PROJECT LOCATIO N San Jose. California 


COMPLETED 10/19/05 


DRILLING CONTRACTOR Access Soil Drilling 


DRILLING METHOD, 

LOGGED BY_ 

NOTES:_ 


CHECKED BY 


Ground ELEVATION_ 

GROUND WATER LEVELS: 

AFTER DRILLING — 
SURFACE CONDITIONS;_ 


HOLE SIZE_ 

AT TIME OF DRILLING. 
AT END OF DRILLING - 


MATERIAL DESCRIPTION 


SANDY GRAVEL (GW); very dense, dry, brown, gravel is 12” 

vrounded to subrounded, trace silt _ 

Bottom of borehole at 1.5 feet bgs. 


LU 

ujjs ^ S. 

8 £ 

Q. a 


OTHER 
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BORING NUMBER B-19 

PAGE 1 OF 1 


PROJECT NAM E Jacques Gulch 
PROJECT NUMBER 8035.01 
DATE STARTED 10/19/05 

DRJLLJNG CONTRACTOR_ 

DRILLING METHOD_ 

LOGGED BY_ 

NOTES:_ 


PROJECT LOCATION San Jose, California 


COMPLETED 10/19/05 


CHECKED BY 


Ground ELEVATION_ 

GROUND WATER LEVELS; 

AFTER DRILLING — 
SURFACE CONDITIONS: 


HOLE SIZE_ 

AT TIME OF DRILLING — 
AT END OF DRILLING — 



MATERIAL DESCRIPTION 


CLAYEY GRAVELLY SAND (GW-SC); dense, dry, light brown to 
brown, large cobbles at surface, in sample gravel is 1" to 1.5"- 
subangularto subrounded. 



OTHER 


1 

99 


2 

100/5" 



More gravel. 
^Refusal 


Bottom of borehole at 3.5 feet bgs. 















Appendix B 


HEC-RAS MODEL ON COMPACT DISC 




A compact disc of the HEC-RAS model has been provided to: 


Keiron Nawbatt 

Santa Clara Valley Water District 
5750 Almaden Expressway 
San Jose, CA 95118 
Telephone: (408) 265-2607, ext. 2896 
Email: knawbatt@valleywater.org 


A full listing of the files contained in the model appears on the next page. 




HEC-RAS 

Model Listing - 

195 files (13,157 kb) 

input, cfn. 

.49,238 kb 

jgsl.pl7. 

.1,039 kb 

jgsl.fOl. 

.533 kb 

jgsl.pl8. 

.1,039 kb 

jgsi.f02. 

.548 kb 

jgsl.pl9. 

.1,039 kb 

jgsl.f03. 

.546 kb 

jgsl.p20. 

.1,039 kb 

jgsl.f04. 

.451 kb 

jgsl.p21. 

.1,039 kb 

jgsl.f05. 

.276 kb 

jgsl-prj. 

.1,224 kb 

jgsl.fD6. 

.1,192 kb 

jgsl.rOl. 

....35,220 kb 

jgsl.f07. 

.1,322 kb 

jgsl.r02. 

....35,220 kb 

jgsl.f08. 

.1,577 kb 

jgsl.r03. 

....33,998 kb 

jgsl.f09. 

.1,589 kb 

jgsl.r04. 

....35,542 kb 

jgsl.flO. 

.1,403 kb 

jgsl.rOS. 

....26,274 kb 

jgsl.gOl. 

.32,779 kb 

jgsl.r06. 

....26,274 kb 

jgsl.g02. 

.97 kb 

jgsl.r07. 

....28,808 kb 

jgsl.g03. 

.22,397 kb 

jgsl.r09. 

.4,948 kb 

iqsl.q04. 

.94 kb 

jgsl.rlO. 

....28,808 kb 

jgsl.g05. 

.65,949 kb 

jgsl.rll. 

...58,770 kb 

jgsl.g06. 

.9,674 kb 

jgsl.rl2. 

....57,342 kb 

jgsl.g07. 

.58,878 kb 

jgsl.rl3. 

....35,931 kb 

jgsl.g08. 

.32,710 kb 

jgsl.rl4. 

....57,376 kb 

jgsl.g09. 

.32,796 kb 

jgsl.rl5. 

...35,344 kb 

jgsl.glO. 

.31,218 kb 

jgsl.rl6. 

....35,734 kb 

iqsl.qll. 

.31,227 kb 

jgsl.rl7. 

....36,629 kb 

jgsl.gl2. 

.31,236 kb 

jgsl.rl8. 

...35,381 kb 

jgsl.gl3. 

.31,240 kb 

jgsl.rl9. 

... 35,045 kb 

iqsl.ql4. 

.31,242 kb 

jgsl.r20. 

...35,381 kb 

jgsl.gl5. 

.31,239 kb 

jgsl.r21. 

....33,364 kb 

jgsl.gl6. 

.31,237 kb 

jgs333331.g02... 

....32,740 kb 

jgsl.gl7. 

.31,240 kb 

Sitel.fOl. 

.533 kb 

jgsl.OOl. 

.162,112 kb 

Sitel.f02. 

.548 kb 

jgsl.O02. 

.162,112 kb 

Sitel.f03. 

.546 kb 

jgsl.O03. 

.52,416 kb 

Sitel.f04. 

.451 kb 

jgsl.004. 

. 52,736 kb 

Sitel.f05. 

.276 kb 

jgsl.005. 

. 179,520 kb 

Sitel.f06. 

.1,192 kb 

jgsl.O06. 

.179,520 kb 

Sitel.f07. 

.1,322 kb 

jgsl.O07. 

.194,112 kb 

Sitel.f08. 

.1,988 kb 

jgsl.O08. 

.0 kb 

Sitel.f09. 

.1,589 kb 

jgsl.O09. 

.44,864 kb 

Sitel.flO. 

.1,403 kb 

jgsl.OlO. 

.194,112 kb 

Sitel.fll. 

.2,694 kb 

jgsl.Oll. 

.197,184 kb 

Sitel.fl2. 

.2,751 kb 

jgsl.012. 

.197,184 kb 

Sitel.gOl. 

.32,779 kb 

jgsl.013. 

.162,112 kb 

Sitel.g02. 

.97 kb 

jgsl.014. 

. 197,184 kb 

Sitel.g03. 

.22,397 kb 

jgsl.015. 

.156,288 kb 

Sitel.g04. 

.94 kb 

jgsl.016. 

.283,520 kb 

Sitel.g05. 

.65,949 kb 

jgsl.017. 

.465,280 kb 

Sitel.g06. 

.9,674 kb 

jgsl.018. 

.94,656 kb 

Sitel.g07. 

.58,878 kb 

jgsl.019. 

. 101,760 kb 

Sitel.g08. 

.32,710 kb 

jgsl.O20. 

. . ..94,656 kb 

Sitel.g09. 

.32,796 kb 

]gsl.02i. 

. 178,496 kb 

Sitel.glO. 

.31,218 kb 

jgsl.pOl. 

.1,171 kb 

Sitel.gll. 

.31,227 kb 

jgsl.p02. 

.1,163 kb 

Sitel.gl2. 

.31,236 kb 

jgsl.p03. 

.1,158 kb 

Sitel.gl3. 

.31,240 kb 

jgsl.p04. 

.1,158 kb 

Sitel.gl4. 

.31,242 kb 

jgsl.p05. 

.1,152 kb 

Sitel.gl5. 

.31,239 kb 

jgsl.p06. 


Sitel.gl6. 

.31,237 kb 

jgsl.p07. 

.1,152 kb 

Sitel.gl7. 

.31,240 kb 

jgsl.p08. 

.1,147 kb 

Sitel.gl8. 

.32,618 kb 

jgsl.p09. 

.1,152 kb 

Sitel.gl9. 

.32,871 kb 

jgsl.plO. 

.1,152 kb 

Sitel.g20. 

.33,051 kb 

jgsl.pll. 

.1,159 kb 

Sitel.g21. 

.32,984 kb 

jgsl.pl2. 

.1,152 kb 

Sitel.OOl. 

.... 178,496 kb 

jgsl.pl3. 

.1,165 kb 

Sitel.O02. 

...162,112 kb 

jgsl.pl4. 

.1,152 kb 

Sitel.O03. 

.52,416 kb 

jgsl.plS. 

.1,039 kb 

Sitel.O04. 

.52,736 kb 

jgsl.p!6. 

. 1,039 kb 

Sitel.O05. 

.... 179,520 kb 


Sitel.O06 

Sitel.O07 

Sitel.O08 

Sitel.O09 

Sitel.OlO 

Sitel.Oll 

Sitel.012 

Sitel.013 

Sitel.014 

Sitel.015 

Sitel.016 

Sitel.017 

Sitel.018 

Sitel.019 

Sitel.O20 

Sitel.021 

Sitel.022 

Sitel.023 

Sitel.024 

Sitel.025 
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Appendix C 


COST ESTIMATE 




CONCEPTUAL DESIGN PRELIMINARY OPINION OF PROBABLE COS! 
ALTERNATIVE 1 - RECOMMENDED PROJECT 
Project Jacques Gulch Restoration at Santa Clara County, Ca. 

Santa Clara Valley Water District 
Santa Clara County, CA 

28-JuL08 


No. 

Item 

Unit 

Unit Price 

Quantity 

Amount ($) 

Remark 

1 

Mobilization 

LS 

$ 150.000 

1 

$ 150,000 



Sub-total 




$ 150,000 


2 

Site preparation 

LS 





2.1 

Access road preparation 

LS 

$ 50,000 

1 

$ 50,000 


2.2 

Traffic control 

LS 

$ 14,400 

1 

$ 14,400 


2.3 

Temporary drainage system 

LF 

$ 25 

900 

$ 22,500 


2.4 

Clear & Grub 

AC 

$ 3,000 

3 

$ 9,000 


2.5 

Dewatering 

LS 

$ 100,000 

1 

$ 100,000 



Sub-total 




$ 195,900 


3 

Calcine removal 






3.1 

Excavation 

CY 

$ 45 

12,500 

$ 562.500 

In-place volume 

3.2 

Transportation to consolidation site 

CY 

$ 10 

15,000 

$ \ 150,000 

Expansion Factor of 1.2 

3.3 

Disposal site and Wood Rd grading 

LS 

$ 304,000 

1 

$ 304,000 



Sub-total 




$ 1,016,500 


4 

Culvert 






4.1 

84" dia RCP Oncludingcut-off wads) 

LF 

$ 320 

102 

$ 32,640 


4.2 

Excavation 

CY 

$ 10 

2,470 

$ 24,700 

Open cut no trench box 

4.4 

Demolition & disposal 

LS 

$ 15,000 

1 

$ 15,000 


4.5 

Bedding qravel 

CY 

$ 50 

65 

$ 3,250 


4.6 

Soil backfill and compaction 

CY 

$ 10 

2,370 

$ 23,700 


4.7 

Concrete slurry 

CY 

$ 175 

24 

$ 4,148 



Sub-total 




$ 103,438 


5 

Road repair 






5.1 

Alamitos Road 






5.1.1 

AC Pavement 

SF 

$ 15 

2,016 

$ 30,240 


5.1.2 

Class 111 AB (including compaction) 

CY 

$ 30 

44 

$ 1,320 


5-1.3 

Shoulder 

SF 

$ 5 

378 

$ 1,890 


5.1.4 

Curb 

LF 

$ 10 

65 

$ 650 


5.1.5 

Guard rail 

LF 

$ 100 

170 

$ 17,000 


5.2 

Hicks road 






5.2.1 

AC Pavement 

SF 

$ 15 

400 

$ 6,000 


5.2.2 

Class 111 AB (including compaction) 

CY 

$ 30 

13 

$ 390 


5.2.3 

Shoulder 

SF 

$ 5 ; 

300 

$ 1,500 


5.2.4 

Guard rail 

FT 

$ ioo: 

100 

$ 10,000 


5.3 

Lane striping 

SF 

$ 10,000 i 

1 

$ 10,000 



Sub-totai 




$ 78,990 


6 

Restoration Elements 






6.1 

Earthwork 






6.1.1 1 

Excavation 

CY 

$ 10 

2367 

$ 23,670 

m-place volume, dig and haul 

6.1.2 

Backfill 

CY 

$ 10 

2266 

$ 22,660 

in-place volume, place and compact, using on-site 
native material 

6.2 

Channel T reatments 






6.2.1 

Step pool transition 

LF 

$ 1,500 

125 

$ 187,500 


6.2.2 

Native material revetment 

LF 

$ 1,200 

455 

$ 546,000 


6.2.3 

Retention basin stabilization 

EA 

$ 500 

10 

$ 5,000 

* 

6.2.4 

Veqetated boulder revetment 

LF 

$ 1,200 

210 

$ 252,000 


6.2.5 

Willow wall revetment = 

LF 

$ 300 

235 

$ 70,500 


6.2.6 

Inlet/Outlet Weir 

EA 

$ 2,000 

2 

$ 4,000 


6.2.7 

Brush mat 

SF 

$ 150 

440 

$ 66,000 

Bank stabilization in Site B 

6.2.8 

Brush mat transition 

EA 

$ 1,000 

8 

$ 8,000 

Rock slope protection at each end of brush mat. 

6.2.9 

Graded Bank Stabilization 

SF 

$ 10 

2640 

$ 26,400 

Biodegradable fabnc & seeding on graded banks 
above brush mat 

6.210 

Rock toe protection 

LF 

$ 200 

440 

$ 88,000 

Cost vanes depending on rock sizing and 
dimensions (to be determined). 

6.2.11 

Veqetated rock toe protection 

LF 

$ 250 

560 

$ 140,000 

Cost varies depending on rock sizing and 
dimensions (to be determined). 

6.2.12 

Rootwad 

EA 

$ 2,000 

13 

$ 26,000 

Single embedded root wad. 

6.2.13 

Loq Weir 

EA 

$ 5,000 

4 

$ 20,000 

Channel-spanning weir (assumes 3 logs per 
structure) 

6.2.14 

Formalize Existing Step Pools 

EA 

$ 5,000 

8 

■ $ 40,000 

Reform existing step pools in upper reach following 
construction disturbance. 

6.2.15 

New Step Pools 

EA 

$ 10,000 

6 

i $ 60,000 

Cost vanes depending on rock sizing and length (to 
be determined). 


Sub-total 




$ 1,585,730 
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CONCEPTUAL DESIGN PRELIMINARY OPINION OF PROBABLE COS! 
ALTERNATIVE 1 - RECOMMENDED PROJECT 
Project Jacques Gulch Restoration at Santa Clara County, Ca. 

Santa Clara Valley Water District 
Santa Clara County, CA 

28-Jul-08 


7 

Vegetation 





Assume: Site 

B: 20% tree poles, 25% coyote shrub, 55% Oaks 
(acoms). Site A: 

65% tree poles, 15% coyote shrub, 25% Oaks 
(acoms). 

50% Mortality with replanting in Year 2 of 25% and 
repfanting in Year 3 of 25%. Replanting costs are 
included in post contruction monitoring. 

7.1 

Plant Collection 





7.1a 

Collect prepare and store acoms 

EA 

$ 9 

554 

$ 4,986 

72 

Plant Installation 





7.2a 

Acoms 

EA 

$ 10 

554 

$ 5,540 

7.2b 

Tree Poles 

EA 

$ 20 

982 

$ 19,640 

7.2c 

Willow Poles 

EA 

$ 15 

1,167 

$ 17,505 

7.2d 

Containerized Shrubs 

EA 

$ 20 

209 

$ 4.180 

7.2e 

Hydroseed Native Grass 

AC 

$ 5,000 

2.00 

$ 10,000 

7.2f 

Weed mats 

EA 

$ 4 

1213 

$ 4.852 

7.2g 

Mulch 

AC 

$ 7,500 

0.69 

$ 5,175 

7.2h 

Tree Protection 

EA 

$ 38 

837 

8 31,806 


Sub-total 




$ 103,684 

8 

Total Construction Cost 




$ 3,234,242 


9 

Post Construction Monitorinq 






9.1 

Plant Inspection/Replacement 

LS 

$ 84,000 

1 

$ 84,000 


92 

Stream Restoration Inspection 

LS 

$ 60,000 

1 

$ 60,000 



Sub-total 




$ 144,000 


10 

Additional Items 






10.1 

Special Provisions Requirements 


10% 


$ 323,000 

■ » -— 

102 

Planning, Survey, Engineering Design 
& Construction Manaqement 


22% 


$ 707.000 


10.3 

Engineering During Construction 


5% 


$ 162.000 


10.4 

Supervision and Administration 


10% 


$ 323,000 



Sub-total 




$ 1,515,000 


11 

Grand Total 




$ 4,893,242 



8/1/2008 
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CONCEPTUAL DRAWINGS FOR RECOMMENDED PROJECT 
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